
Congress Report ASH 2023

IMPRESSUM/PUBLISHER
Media owner and publisher: Springer-Verlag GmbH, AT, Prinz-Eugen-Straße 8–10, 1040 Vienna, Austria, Tel.: +43/(0)1/330 24 15-0, Fax: +43/(0)1/330 24 26, Internet: www.springer.at, 
www.SpringerMedizin.at. Owner and Copyright: © 2023 Springer-Verlag GmbH Austria, part of Springer Nature. Managing Directors: Joachim Krieger, Juliane Ritt, Dr. Alois Sillaber. 
Medical Writer: Judith Moser, MD. Publishing Editor: Anna Fenzl, PhD. Layout: Katharina Bruckner. Published in Vienna. Produced in Linz. Printer: Global-Print, Wien, Austria.
The editors of “memo, magazine of european medical oncology” assume no responsibility for this supplement.
The Publisher does not assume any legal liability or responsibility for the accuracy, completeness, or usefulness of the information supplied herein, nor for any opinion expressed.
The Publisher, its agent, and employees will not be liable for any loss or damage arising directly or indirectly from possession, publication, use of, or reliance on information obtained from 
 this report. It is provided in good faith without express of implied warranty.

Reference to any specific commercial product or service does not imply endorsement or recommendation by the Publisher. All articles are peer-reviewed and protected from any commercial 
influence.

This issue is intended only for healthcare professionals outside the US, the UK and Australia.

© Springer-Verlag 2023

04/23

A GLOBAL CONGRESS DIGEST ON TARGETED
THERAPIES IN B-CELL MALIGNANCIES 

Report from the American Society of Hematology (ASH) Annual Meeting, 
December 9–12, 2023

www.memoinoncology.com
www.memoinoncology.com

memo – inHaematology  
SPECIAL ISSUE

http://memoinoncology.com/
http://memoinoncology.com/


ASH 2023 special issue

Table of Contents

©
 c

ph
ot

os
10

0 
/ 

st
oc

k.
ad

ob
e.

co
m

Editorial Board:
Othman Al-Sawaf, MD, University of Cologne, Cologne, Germany
Jorge J. Castillo, MD, Dana-Farber Cancer Institute, Boston, USA
Shirley D’Sa, MD, FRCP, FRCPath, University College London Hospitals NHS Foundation Trust
Nadine Kutsch, MD, University Hospital of Cologne, Cologne, Germany
Heinz Ludwig, MD, Wilhelminen Hospital, Vienna, Austria
Kiyomi Mashima, MD, Medical Oncology, CLL Center, Dana-Farber Cancer Institute, Boston, MA, USA
Reid W. Merryman, MD, Boston, Dana Farber Cancer Institute, Boston, USA
Alison J. Moskowitz, MD, Memorial Sloan Kettering Cancer Center, New York, USA
Paolo G. Nuciforo, MD, PhD, Molecular Oncology Group, Vall d’Hebron Institute of Oncology, Barcelona, Spain
Constantine Tam, MD, Monash University, Melbourne, Australia
Andrea Visentin, MD, Universitá degli Studi di Padova, Padova, Italy
Stefan Vogt, MD, Lebens.Med Zentrum Bad Erlach, Department of Oncological Rehabilitation, Austria
Emanuele Zucca, MD, Oncology Institute of Southern Switzerland, Bellinzona, Switzerland

3	 Preface 

3	 Mantle cell lymphoma: emerging treatment 		
	 regimens and new standards

7	 Waldenström macroglobulinemia: optimizing 	
	 outcomes in the first and later lines

8	 Improving responses in multiple myeloma 

11	 Follicular lymphoma: BTK inhibition  
	 and bispecific antibodies 

15	 Updated findings in CLL with a focus on  
	 BTK- and Bcl-2–targeted therapies

23	 Exploring chemotherapy-free approaches  
	 in the treatment of DLBCL

27	 Innovative agents in marginal zone lymphoma 
	 and other B-cell malignancies

Publishing editor: Anna Fenzl, PhD

Lecture Board for this issue: Othman Al-Sawaf, MD; Jorge J. Castillo, MD; Chan Cheah, MD; Francesca M. Gay, MD, PhD; 
Anath C. Lionel, MD, PhD; Paolo Strati, MD; Jason Westin, MD.

Medical Writer for this issue: Judith Moser, MD 

Supported by BeiGene in the form of an unrestricted grant

4/2023 memo2 © Springer-Verlag

https://www.beigene.com/


ASH 2023special issue

Preface
Dear Colleagues, 

The 65th Annual Meeting of the Ameri-
can Society of Hematology (ASH) took 
place as a hybrid event that hosted par-
ticipants both online and on-site in 
San Diego, California, USA. Among the 
multitude of updates and new insights 
presented from December 9th to 12th, 
2023, attendees had access to thou-
sands of scientific abstracts high
lighting cutting-edge research in he-
matology. In this issue of memo 
inHaematology, you are invited to ex-
plore the forefront of hematologic on-
cology, focusing on the latest advance-
ments and therapeutic strategies in 
the treatment of various B-cell malig-
nancies.
In mantle cell lymphoma (MCL), sev-
eral targeted, chemotherapy-free com-
binations have demonstrated promis-
ing efficacy in patients with relapsed/
refractory disease, including ibrutinib 
plus venetoclax and mosunetuzumab 
plus polatuzumab vedotin. The highly 
selective, non-covalent BTK inhibitor 
pirtobrutinib was proposed as a new 
standard of care for patients with MCL 
after prior covalent BTK inhibitor treat-
ment. In the setting of TP53-mutant 
MCL, the BOVen triplet, i.e., zanubruti-
nib, obinutuzumab and venetoclax, 
has emerged as a promising treatment 
option. 

Subsequently, the focus shifts to Wal-
denström macroglobulinemia, and data 
on outcome optimization in both the 
first and subsequent lines of treatment 
are summarized. The following chapter 
highlights strategies to improve re-
sponses and overcome resistance in 
multiple myeloma such as the addition 
of anti-CD38 antibodies to established 
combination regimens. The novel Bcl-2 
inhibitor sonrotoclax is being evaluated 
in various B-cell malignancies, with 
multiple myeloma being one of them. 
Moreover, trial evidence obtained with 
bispecific antibodies and BTK inhibitors 
is outlined in the context of newly diag-
nosed and relapsed/refractory follicular 
lymphoma, offering insights into how 
these approaches are reshaping thera-
peutic landscapes. The results reported 
in this issue support the further develop-
ment of agents such as odronextamab 
and epcoritamab. 
A special focus is drawn to updated find-
ings in CLL where the combination of 
ibrutinib and venetoclax is widely inves-
tigated, as well as the second-generation 
BTK inhibitors zanubrutinib and acala-
brutinib as monotherapies and combi-
nation partners, among others. MRD-
guided strategies such as the one used in 
the CLL2-BAAG study are considered 
valuable as they can help to ensure the 
suitable amount of treatment in the indi-
vidual patient.
Potential advances are further described 
in the setting of diffuse large B-cell 
lymphoma (DLBCL). For decades, the 

CHOP regimen has been the first-line 
standard of care for patients with newly 
diagnosed DLBCL. Data on promising 
chemotherapy-free approaches in the 
untreated and pretreated settings are 
summarized in chapter six.
Finally, this issue concludes with a dis-
cussion of innovative agents in mar-
ginal zone lymphoma and other B-cell 
malignancies, highlighting the contin-
ued search for more effective and less 
harmful treatment modalities.
Whether you are seeking to update 
your knowledge on current practices or 
looking for inspiration for future re-
search, this issue offers a wealth of in-
formation on the cutting edge of B-cell 
malignancy treatment.
Happy reading,
 

Moritz Fürstenau, MD
German CLL Study Group,  
University of Cologne,  
Cologne, Germany
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Mantle cell lymphoma: emerging treatment regimens and 
new standards	

SYMPATICO: venetoclax plus 
ibrutinib

Based on promising results of early-
phase studies, the multinational, dou-
ble-blind, placebo-controlled phase III 
SYMPATICO trial is evaluating the con-
current administration of the BTK in-
hibitor ibrutinib and the Bcl-2 inhibitor 

venetoclax in the setting of relapsed/re-
fractory mantle cell lymphoma (MCL) 
[1, 2]. Patients after 1–5 prior therapies 
who had received ≥ 1 rituximab/anti-
CD20-containing regimen were rando
mized to either ibrutinib plus veneto-
clax (n = 134) or ibrutinib plus placebo 
(n = 133). Venetoclax and placebo were 
used for 24 months; after that, ibrutinib 

was continued as a single agent until 
disease progression or unacceptable 
toxicity. The primary endpoint is pro-
gression-free survival (PFS) by investi-
gator assessment. 

According to the findings reported at 
ASH 2023 by Wang et al. after a median 
follow-up of 51.2 months, ibrutinib plus 
venetoclax improved PFS in a statistically 
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significant manner vs. ibrutinib alone 
(31.9 vs. 22.1 months; HR, 0.65; p = 0.0052; 
Figure 1) [3]. The Kaplan-Meier PFS curves 
separated early on. All sensitivity analy-
ses showed a robust PFS benefit. More-
over, the combination demonstrated 
significant superiority in terms of time 
to next treatment (not reached vs. 35.4 
months; HR, 0.60; p = 0.0096) and the 
complete response (CR) rate (54 % vs. 
32 %; p = 0.0004). The overall response 
rates (ORR) did not differ (82 % vs. 74 %; 
p = 0.1279). Duration of response was 
significantly longer with ibrutinib plus 
venetoclax than with ibrutinib plus pla-
cebo (42.1 vs. 27.6 months). For overall 
survival (OS), the analysis revealed 
numerical improvement (44.9 vs. 38.6 
months; HR, 0.85; p = 0.3465).

 The safety profile of the combination 
was consistent with the known adverse 
events (AEs) of each agent. Any-grade 
AEs primarily included diarrhea (65 % 
vs. 34 %), neutropenia (34 % vs. 14 %), 
nausea (31 % vs. 17 %), fatigue (29 % vs. 
27 %), anemia (22 % vs. 12 %) and cough 
(20 % vs. 27 %). Among grade ≥ 3 AEs, 
neutropenia was most common (31 % 
vs. 11 %), followed by pneumonia (13 % 
vs. 11 %), thrombocytopenia (13 % vs. 8 %) 
and anemia (10 % vs. 3 %). At 5 %, the 
rates of grade ≥ 3 atrial fibrillation were 
identical across the arms. AEs leading to 
discontinuation of treatment occurred 
in 31 % vs. 36 %; AE-related dose reduc-
tions were necessary in 36 % vs. 22 %. 

Ten patients in  each arm died due to 
COVID-19. These fatalities had no 
meaningful impact on the PFS and OS 
benefits of the combination. After cen-
soring of COVID-19–related deaths, 
median PFS was 36.4 vs. 22.1 months 
(HR, 0.63; p = 0.0042), and median OS 
was 58.2 vs. 49.4 months (HR, 0.84; 
p = 0.3257). Overall, the addition of 
venetoclax to ibrutinib demonstrated a 
favorable risk-benefit profile in patients 
with relapsed/refractory MCL. The au-
thors emphasized that this combination 
represents a new standard of care in this 
setting. 

Fixed-duration mosunetuzumab 
and polatuzumab vedotin

Initial safety and efficacy data were pre-
sented from an ongoing phase II expan-
sion cohort of 20 patients with relapsed/
refractory MCL who are being treated 
with the CD20xCD3 T-cell–engaging 

bispecific antibody mosunetuzumab 
and the anti-CD79b antibody-drug con-
jugate polatuzumab vedotin [4]. Mosu-
netuzumab is administered subcutane-
ously in 21-day cycles with step-up 
dosing in cycle 1 for a total of 17 cycles, 
while polatuzumab vedotin 1.8 mg/kg is 
administered intravenously on day 1 of 
cycles 1 – 6. Prior to each dose in cycle 1, 
all patients received corticosteroid pre-
medication, and hospitalization was not 
mandatory. The study participants had 
previously been treated with ≥ 2 thera-
pies including an anti-CD20 antibody, 
anthracycline or bendamustine ther-
apy, and BTK inhibition. All patients 
had received prior BTK inhibitors, while 
35 % had undergone CAR T-cell therapy. 
High-risk features abounded in this 
population; TP53 aberrations were pre-
sent in 42 %, blastoid/pleomorphic his-
tology was found in 50 %, and 60 % of 
patients had Ki-67 index ≥ 50 %. 

The study identified no new safety 
signals in this heavily pretreated cohort. 
Mosunetuzumab plus polatuzumab 
vedotin demonstrated a manageable 
safety profile that was consistent with 
that of the individual agents in the 
setting of relapsed/refractory MCL, 
including disease with high-risk fea-
tures. Treatment-related AEs (TRAEs) 
mostly included injection site reactions, 
all of which were grade 1 or 2, as well as 
fatigue, cytokine release syndrome 
(CRS), diarrhea, and dyspnea. CRS 
events were reported in 45 %, with 40 % 
and 5 % classified as grade 1 and 2, 
respectively. Almost all cases occurred 
in cycle 1, and median CRS duration 
was 3 days. In 5 % each, corticosteroids 
or tocilizumab and low-flow oxygen  
were required to manage CRS. TRAEs 

led to discontinuation in 10 %. No pa-
tient died due to TRAEs. 

Regarding efficacy, the combination 
was shown to induce an ORR of 75 % 
according to the investigators, with 70 % 
of patients obtaining CR. The ORR rates 
were generally consistent across high-
risk MCL subgroups including those 
who had relapsed within 12 months of 
the first prior therapy, the group that 
had undergone CAR T-cell therapy be-
fore enrolment, and those with TP53 ab-
errations, among others. CRs were 
achieved early on and proved durable. 
After a median follow-up of 15.8 months, 
11 of 14 patients with CR remained in 
remission; median duration of response 
was estimated at 13.3 months. Median 
OS and PFS were 17.9 and 15.8 months, 
respectively. At 9 months, 74.1 % of 
patients were alive, and 68.8 % were 
progression-free. 

The authors concluded that the 
fixed-duration outpatient regimen of 
mosunetuzumab plus polatuzumab 
vedotin has promising efficacy in a pop-
ulation with relapsed/refractory MCL 
pretreated with BTK inhibitors. The 
long-term follow-up will inform the 
utility of this combination in the treat-
ment landscape. 

Pirtobrutinib: update from 
BRUIN

Likewise, the highly selective, non-cova-
lent BTK inhibitor pirtobrutinib has 
demonstrated efficacy in patients with 
MCL after covalent BTK inhibition 
(cBTKi) [5, 6]. Pirtobrutinib was investi-
gated in 166 patients with relapsed/re-
fractory MCL in the phase I/II BRUIN 
study. Among these, 152 had previously 

Figure 1: SYMPATICO trial: significantly improved progression-free survival with ibrutinib plus 
venetoclax vs. ibrutinib plus placebo 

P
FS

 (%
)

PFS events, n (%)
Median PFS, months
HR (95 % CI)
Log rank p value

73 (54)
31.9

0.65 (0.47–0.88)
0.0052

94 (71)
22.1

Ibrutinib + Venetoclax

Ibrutinib + Venetoclax
n = 134

Ibrutinib + Placebo
n = 133

Ibrutinib + Placebo

Time since randomization (months)

0 6 12 18 24 30 36 42 48 54 60 66
0

20

40

60

80

100

4/2023 memo4 © Springer-Verlag



ASH 2023special issue

been treated with cBTKi, whereas 14 
were cBTKi-naïve. Updated results re-
ported at ASH 2023 by Cohen et al. con-
tinued to demonstrate promising effi-
cacy [7]. In the cBTKi-pretreated group, 
the ORR was 49.3 %, with 15.8 % of pa-
tients achieving CR (Figure 2). Median 
duration of response, median OS and 
median PFS were 21.6 months, 23.5 
months and 5.6 months, respectively. 
Clinically meaningful ORRs resulted in a 
variety of MCL subgroups including 
those with high-risk features such as Ki-
67 index ≥ 30 % and bone marrow and 
gastrointestinal involvement. In the 
group that had discontinued prior BTK 
inhibitor therapy due to toxicity, the ORR 
was very high at 90.5 %, while this was 
43.0 % in the cohort of patients who had 
switched treatment due to progression. 

The cBTKi-naïve group showed an 
ORR of 85.7 %; here, 42.9 % of remis-
sions were classified as CRs. At 24 
months, 92.3 % of patients were alive, 
and 83.9 % were progression-free. Al-
though this cohort is small, these data 
were deemed encouraging by the inves-
tigators. Moreover, pirtobrutinib was 
well tolerated, with low dose reduction 
and discontinuation rates due to TRAEs 
(5 % and 3 %, respectively). Infections, 
bruising and rash constituted the most 
common TRAEs of interest (any grade, 
15.7 %, 11. 4 %, and 9.0 %, respectively). 
According to the authors, pirtobrutinib 
represents a new standard of care for 

patients with MCL after prior covalent 
BTK inhibitor treatment. The ran
domized, global, phase III BRUIN MCL-
321 trial is currently comparing pirto-
brutinib with covalent BTK inhibitor 
therapy at the investigator’s discretion 
in BTK-inhibitor–naïve patients with re-
lapsed MCL (NCT04662255). 

BOVen for patients with TP53-
mutant disease

No standard frontline approach has 
been established to date for patients 
with MCL harboring TP53 mutations. 

Survival on treatment with chemoim-
munotherapy is poor in this group [8]. 
Kumar et al. therefore tested the BOVen 
triplet, i.e., zanubrutinib, obinutuzumab 
and venetoclax, in a multicenter phase II 
trial based on the assumption that this 
regimen will be well tolerated and effica-
cious in untreated patients with TP53-
mutant MCL [9]. Obinutuzumab was ad-
ministered for a total of 8 cycles, while 
oral zanubrutinib and venetoclax were 
continued for a minimum of 24 cycles. 
Venetoclax was introduced with a stand-
ard ramp-up starting on cycle 3, after 2 
cycles of obinutuzumab and venetoclax. 

Figure 2: Efficacy of pirtobrutinib in patients who received prior covalent BTK inhibitor (cBTKi) therapy

Figure 3: Response rates after two cycles of zanubrutinib and obinutuzumab (left) and best overall 
response with zanubrutinib, obinutuzumab and venetoclax (right)
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At cycle 24, an MRD-driven ap-
proach was utilized to limit treatment 
duration in selected patients. Those 
who had CR and undetectable minimal 
residual disease (uMRD) discontinued 
treatment, while those with < CR and/
or detectable MRD continued on zanu-
brutinib and venetoclax. At two sites, a 
total of 25 patients were enrolled sub-
stantial proportions of whom showed 
high-risk features such as Ki-67 index 
≥ 50 % and high MIPI score. PFS at 2 
years was defined as the primary end-
point. As the authors pointed out, this 
is the first dedicated study for TP53-
mutant MCL. 

Overall, BOVen proved to be a well-
tolerated and safe outpatient regimen. 
The most frequent AEs comprised diar-
rhea (any grade, 60 %), COVID-19 infec-
tion (48 %), neutropenia (32 %), and in-
fusion-related reactions (24 %). Grade 3 
neutropenia occurred in 16 % of pa-
tients and resolved with growth factor 
support. Diarrhea was predominantly 
grade 1 and manageable. Among seri-
ous AEs that were reported in 48 % of 
patients, COVID-19 infections prevailed 
(20 %). At cycle 3, only three patients 
were at high risk for tumor lysis syn-
drome (TLS) and required initial inpa-
tient venetoclax ramp-up. No clinically 
significant TLS was observed during 
ramp-up, although one grade 4 TLS 
event occurred after the initial adminis-
tration of obinutuzumab. 

uMRD in 80 %

With 72 % of patients being progression-
free at 2 years, the primary endpoint of 
the study was met. This result compared 
favorably to the 2-year PFS rates ob-

served with standard-of-care regimens 
in the NORDIC MCL-2 and MCL-3 trials 
as well as the findings of the SHINE 
study conducted with bendamustine, 
rituximab and ibrutinib [8, 10]. At 2 
years, 75 % of patients were alive, and 
88 % were disease-free. Analyses by 
baseline factors did not reveal any sig-
nificant associations between DFS and 
morphology, age, Ki-67 index, or TP53 
mutation/deletion 17. Neither median 
PFS nor median DFS or OS had been 
reached at the time of the analysis. 

The treatment gave rise to high meta-
bolic response rates already after 2 cy-
cles of zanubrutinib and obinutuzumab 
(Figure 3). The best ORR on the triplet 
therapy was 96 %, with CRs achieved in 
88 %. All patients had detectable MRD 
at baseline. By cycle 13, uMRD at the 
10-6 level was present in 95 %. Eleven 
patients completed 24 cycles of therapy, 
and 100 % of them achieved CR. One 
patient without MRD results due to the 
lack of a baseline tumor specimen con-
tinued on zanubrutinib and venetoclax. 
Eight of the 10 remaining patients 
achieved uMRD and were able to stop 
treatment. In 6 and 2 of these, uMRD 
was obtained at sensitivity levels of 10-6 
and 10-5, respectively. One patient re-
started treatment due to MRD becom-
ing detectable at two time points and 
another due to clinical relapse. In their 
summary, the authors noted that BOVen 
emerges as a promising treatment op-
tion for patients with TP53-mutant MCL. 

Indirect comparison of 
zanubrutinib and orelabrutinib

A previous indirect comparison of the 
next-generation BTK inhibitors zanu-

brutinib and orelabrutinib in Chinese 
patients with relapsed/refractory MCL 
has shown that PFS and CR favored 
zanubrutinib over orelabrutinib [11]. 
Song et al. reported an updated analy-
sis to indirectly compare the long-term 
efficacy of the two agents using an un-
anchored matching-adjusted indirect 
comparison (MAIC) based on individ-
ual patient data from the single-arm 
BGB-3111-206 and ICP-CL-00102 
studies [12]. These two studies in-
cluded 86 and 106 patients, respec-
tively. Response evaluations were both 
PET- and CT-based in the zanubruti-
nib trial and CT-based only in the ore-
labrutinib trial. After matching, the 
baseline characteristics were well bal-
anced between the two groups; the ef-
fective sample size was 70 for the zan-
ubrutinib cohort. 

According to MAIC, zanubrutinib 
gave rise to statistically significant 
longer PFS compared to orelabrutinib 
(not reached vs. 22.0 months; HR, 0.54; 
p = 0.009). PFS rates were numerically 
higher for zanubrutinib at 12 months 
(80.1 % vs. 65.1 % after matching) and 
24 months (67.3 % vs. 46.5 %). Although 
the PET-based assessment is more sen-
sitive than CT in terms of detection of 
disease progression, PFS according to 
PET was significantly longer for zanu-
brutinib than PFS according to CT for 
orelabrutinib (HR, 0.63; p = 0.044). For 
OS, a trend was observed in favor of 
zanubrutinib (HR, 0.68; p = 0.223). The 
sensitivity analysis results were con-
sistent with the comparative findings. �n
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Waldenström macroglobulinemia: optimizing outcomes in 
the first and later lines
	

Effects of transition from 
ibrutinib to zanubrutinib

The randomized phase III ASPEN study 
compared the next-generation BTK in-
hibitor zanubrutinib with ibrutinib in 
patients with symptomatic, MYD88-
mutated Waldenström macroglobuline-
mia (WM), demonstrating a trend to-
wards better response quality and 
decreased toxicity in the zanubrutinib 
arm [1]. Eligible patients who partici-
pated in trials of zanubrutinib for the 
treatment of B-cell malignancies could 
enroll in the BGB-3111-LTE1 study. This 
long-term extension was accessible to 
individuals from comparator arms as 
well. At ASH 2023, Garcia-Sanz et al. 
presented results for 47 patients who 
had transitioned from the ibrutinib arm 
of the ASPEN trial to zanubrutinib in the 
LTE1 study [2]. At the time of the analy-
sis, treatment with zanubrutinib had 
been ongoing for at least 1 year. The out-
come assessment included the recur-
rence of adverse events (AEs) that had 
emerged on ibrutinib treatment.  

As the safety analysis showed, the 
majority of ibrutinib-emergent AEs did 
not recur or continue with zanubrutinib 
despite increasing patient age (Figure). 
Worsening of ibrutinib-emergent AEs of 
interest after the switch to zanubrutinib 
included three COVID-19 infections 
and one case each of anemia and neu-
tropenia. Two deaths occurred that 
were due to COVID-19. Grade ≥ 3 and 
serious treatment-emergent AEs (TE-
AEs) were observed in 23 % and 13 %, 
respectively. The severity of ongoing hy-
pertension did not increase after the 
switch, and no new or recurrent epi-
sodes of hypertension were reported. 
Likewise, no resolved atrial fibrillation/
flutter that had emerged on ibrutinib re-
curred, and ongoing atrial fibrillation/
flutter did not worsen following the 
transition to zanubrutinib. At 46.8 %, in-
fections were the most common any-
grade TEAEs of interest in the LTE1 
study; grade ≥ 3 infections occurred in 
6.4 %. Hemorrhages were seen in 12.8 % 

(grade ≥ 3, 2.1 %) and neutropenia in 
10.6 % (grade ≥ 3, 4.3 %). 

With respect to efficacy, the best 
overall response in the LTE1 study was 
unchanged from the last response in 
ASPEN in 34 patients (72 %) and im-
proved in 10 (21 %). Overall, disease re-
sponses were maintained or improved 
in 96 % of the efficacy-evaluable popu-
lation. Complete responses (CRs) and 
very good partial responses (VGPRs) 
were noted in 4.3 % and 36.2 %, respec-
tively. IgM values were stable or de-
creased in the majority of evaluable pa-
tients. Although this analysis is limited 
by sample size and the non-randomized 
design, it suggests that patients who tol-
erate ibrutinib might switch to zanubru-
tinib without compromising safety or 
efficacy and may even experience im-
provement of their outcomes. 

Frontline bendamustine, 
rituximab & acalabrutinib

The combination of bendamustine, 
rituximab and acalabrutinib is being 
tested in the ongoing BRAWM study as 

first-line treatment of symptomatic WM 
with the aim of optimizing CR and 
VGPR rates. While bendamustine and 
rituximab are administered for six 28-
day cycles, acalabrutinib is taken orally 
for 1 year. According to interim data re-
ported for 49 patients at ASH 2023, 60 % 
of participants who reached month 7 
achieved CR or VGPR [3]. These rates 
persisted or improved through month 
12 in 80 % and were maintained at 
month 18 in 89 %. IgM responses oc-
curred already by cycle 3; the results in-
dicated an association of decreases in 
IgM with increased hemoglobin levels 
in all study participants. MRD negativity 
in the peripheral blood was achieved in 
the total population at cycle 7, and 2.7 to 
4.7 log reductions were observed in 
bone marrow at cycles 7, 12 and month 
18. Results in both marrow and blood 
were sustained throughout the trial. 

The most common treatment-related 
AEs (TRAEs) of the combination in-
cluded neutropenia, headaches/mi-
graine, fatigue, diarrhea and nausea. 
Eighteen patients required a total of 31 
dose reductions or interruptions during 

Figure: Recurrence or continuation of ibrutinib-emergent adverse events on zanubrutinib therapy 
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the combination phase. Two discontin-
ued due to TRAEs. Acalabrutinib mono-
therapy was well tolerated. After a me-
dian follow-up of 6 months, no patient 
has progressed or died. Overall, fixed-
duration combination treatment with 
bendamustine, rituximab and acalabru-
tinib was shown to be feasible and safe. 

Follow-up after ibrutinib and 
venetoclax cessation

A multicenter, prospective phase II study 
was initiated to evaluate daily ibrutinib 
and venetoclax for a maximum of 24 
months in treatment-naïve patients with 
WM. The study was stopped after four 
ventricular arrhythmia events that in-
cluded two grade 5 events. Castillo et al. 
reported follow-up findings for 45 pa-
tients after treatment discontinuation to 
assess ongoing safety and response du-
rability of this combination [4]. 

Indeed, the combination of ibrutinib 
and venetoclax was highly effective, with 
VGPR and partial response rates of 42 % 
and 53 %, respectively. In patients with 
CXCR4 wildtype and CXCR4 mutation, 
VGPR rates were 50 % and 29 %, respec-
tively. The 24-month overall survival 
and progression-free survival (PFS) 
rates were 96 % and 76 %, respectively, 
and the time-to-next-treatment rate  
at 24 months was 89 %. Additionally, 
the investigators assessed the outcomes 
12 months after the end of treatment. At 
this time, the analysis showed a PFS rate 
of 79 %. VGPR attainment appeared to 
predict longer PFS as the 12-month PFS 
rate after the end of therapy was 94 % in 
patients with VGPR but only 69 % in 
those with < VGPR, although this differ-
ence was not significant. 

However, the authors noted that they 
cannot recommend the combination of 
ibrutinib and venetoclax at the current 

dose and schedule given that the cause 
of the unexpected ventricular arrhyth-
mia remains unclear. Nevertheless, the 
potential for shorter treatment duration 
or safer combinations offers hope for 
maintaining efficacy while mitigating 
adverse effects.� n
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Improving responses in multiple myeloma 
	

PERSEUS: D-VRd vs. VRd

An established treatment approach for 
transplant-eligible patients with newly 
diagnosed multiple myeloma (MM) is 
induction treatment with bortezomib, 
lenalidomide and dexamethasone 
(VRd) followed by autologous stem cell 
transplantation (ASCT), VRd consolida-
tion, and lenalidomide maintenance. 
The multinational phase III PERSEUS 
study compared this schedule to an ex-
panded regimen containing the anti-
CD38 antibody daratumumab in addi-
tion to induction and consolidation 
with VRd (D-VRd) as well as lenalido-
mide maintenance (D-R). While 355 
patients were treated with D-VRd, 354 
received the standard treatment with 
VRd followed by lenalidomide mainte-
nance. Induction and consolidation 
consisted of four and two 28-day cycles, 
respectively. Daratumumab was ad-
ministered subcutaneously. 

Patients enrolled in the experimental 
arm were able to eventually discontinue 

daratumumab if they had achieved at 
least complete remission (CR) and 12 
months of sustained minimal residual 
disease (MRD) negativity after ≥ 24 
months of D-R maintenance. Lenalido-
mide maintenance was continued in 
this group. Daratumumab treatment 
could be restarted upon confirmed loss 
of CR without disease progression or re-
currence of MRD. Progression-free sur-
vival (PFS) constituted the primary end-
point. Sonneveld et al. presented the 
primary analysis of the PERSEUS trial at 
ASH 2023 [1]. 

In the D-VRd and VRd groups, 89.5 % 
and 86.2 % of patients, respectively, 
completed induction and consolida-
tion, and similar percentages under-
went ASCT. Stem cell mobilization and 
collection were shown to be feasible 
with D-VRd; the expanded treatment 
did not impact the patient ability to re-
ceive transplant or engraftment. Plerix-
afor was administered more often in the 
D-VRd arm, although the number of 
CD34+ cells collected sufficed for ASCT. 

Hematopoietic reconstitution resulted 
in 99.7 % vs. 99.3 %; time to engraftment 
was 14 days in both arms. In 91.7 % and 
86.5 %, respectively, maintenance treat-
ment was initiated. At a median follow-
up of 47.5 months, the PFS analysis re-
vealed a 58 % risk reduction in the 
experimental arm after early separation 
of the curves, with 48-month PFS rates 
of 84.3 % vs. 67.7 % (HR, 0.42; p < 0.0001; 
Figure 1). According to the subgroup 
analysis, the addition of daratumumab 
improved PFS across clinically relevant 
subgroups. 

Deep and durable MRD 
negativity

D-VRd significantly improved the depth 
of response compared to the VRd regi-
men. The CR and stringent CR (sCR) 
rate was significantly higher with D-VRd 
(87.9 % vs. 70.1 %; OR, 3.13; p < 0.0001). 
sCRs were present in 69.3 % vs. 44.6 %. 
A subgroup analysis showed consistent 
improvement of the > CR rate across 

4/2023 memo8 © Springer-Verlag



ASH 2023special issue

subgroups. The combined approach 
elicited deep and durable MRD negativ-
ity. At a sensitivity threshold of 10-5, 
MRD negativity resulted in 75.2 % with 
D-VRd vs. 47.5 % with VRd (OR, 3.40; 
p < 0.0001); at a level of 10-6, this was 
65.1 % vs. 32.2 % (OR, 3.97; p < 0.0001). 
Sustained MRD negativity (10-5) for ≥ 12 
months resulted in 64.8 % vs. 29.7 % 
(OR, 4.42; p < 0.0001). Sixty-four percent 
of patients receiving maintenance in the 
D-VRd group were able to discontinue 
daratumumab after achieving sustained 
MRD negativity per protocol. MRD neg-
ativity rates increased during mainte-
nance, with the absolute difference be-
tween D-VRd and VRd widening over 
time. This was most evident at the 
threshold of 10-6; here, MRD negativity 
rates were 34.4 % vs. 16.1 % after consol-
idation and 65.1 % vs. 32.2 % overall, 
which translated into differences across 
the arms of 18 % and 33 %, respectively. 

The observed safety profile of the 
combination was consistent with the 
known safety profiles for subcutaneous 
daratumumab and VRd. In both arms, 

the most common adverse events (AEs) 
included infections, neutropenia, diar-
rhea, peripheral sensory neuropathy 
and thrombocytopenia. As the PER-
SEUS trial was partly conducted during 
the pandemic, the infection rates were 
comparatively high. In their conclusion, 
the authors noted that these ran
domized phase III results support D-
VRd followed by D-R maintenance as a 
new standard of care for transplant-eli-
gible patients with newly diagnosed 
MM. 

Isatuximab in addition to KRd

The randomized phase III IsKia EMN24 
trial assessed the addition of the anti-
CD38 antibody isatuximab to pre-ASCT 
induction and post-ASCT consolidation 
with carfilzomib, lenalidomide and dex-
amethasone (Isa-KRd) in transplant-el-
igible patients with newly diagnosed 
MM. Both induction and consolidation 
involved four 28-day cycles; this was fol-
lowed by light consolidation consisting 
of twelve 28-day cycles using reduced-

dose KRd and Isa-KRd. In the experi-
mental arm, 151 patients were treated 
with Isa-KRd, while 151 patients in the 
control arm received KRd alone. MRD 
negativity by NGS after post-ASCT con-
solidation was defined as the primary 
endpoint. At 42 sites, patients were en-
rolled between October 2020 and No-
vember 2021. 

According to the results reported by 
Gay et al. at ASH 2023 after a median fol-
low-up of 21 months, Isa-KRd, as com-
pared to KRd, significantly increased 
post-consolidation MRD negativity at 
sensitivity levels of 10-5 (77 % vs. 67 %; 
OR, 1.67; p = 0.049) and 10-6 (67 % vs. 
48 %; OR, 2.29; p < 0.001) [2]. The MRD 
negativity rates improved over time in 
both arms, with significantly higher rates 
in the experimental arm after induction, 
transplantation, and consolidation; this 
applied to both sensitivity levels (Table). 
Isa-KRd consistently increased MRD 
negativity at 10-5 and 10-6 in all sub-
groups including patients with high risk 
whose results were not inferior to those 
in the group with standard risk. In the co-
hort harboring ≥ 2 high-risk cytogenetic 
abnormalities, i.e. in the patients with 
very high risk, the post-consolidation 
MRD negativity rates were 77 % vs. 53 % 
at the 10-5 level and 77 % vs. 27 % at the 
10-6 level.  

Isa-KRd proved tolerable, with the 
toxicity profile being similar to previous 
observations. Neutropenia occurred as 
the most common treatment-related ad-
verse event (TRAE) and was more fre-
quent in the experimental arm (41 % vs. 
26 %; grade 3/4, 36 % vs. 22 %), although 
this did not translate into increased in-

Figure 1: Progression-free survival benefit with D-VRd vs. VRd in transplant-eligible patients 
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Improvement of MRD negativity rates over time on Isa-KRd and KRd 
treatment, with consistent significant benefits for Isa-KRd

MRD negativity rates at 
certain time points (%)

Sensitivity threshold 10-5 Sensitivity threshold 10-6

Isa-KRd 
(n = 151)

KRd 
(n = 151)

OR 
p value

Isa-KRd 
(n = 151)

KRd 
(n = 151)

OR
p value

Post induction 45 26 2.34
< 0.001

27 14 2.36 
0.004

Post ASCT 64 49 1.39
0.006

52 27 3.01
< 0.001

Post consolidation 77 67 1.67
0.049

67 48 2.29
< 0.001
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fection rates (infections excluding 
COVID-19, 36 % vs. 32 %; grade 3/4, 15 % 
vs. 11 %). COVID-19 infections were ob-
served in 26 % vs. 19 %, with most of 
them being classified as grade 1 or 2. Pe-
ripheral neuropathy occurred in 15 % vs. 
17 % and was restricted to grade 1 and 2 
events. The isatuximab-based treatment 
did not increase the rate of cardiac disor-
ders (7 % vs. 13 %; grade 3/4, < 1 % vs. 
3 %) and thromboembolism (8 % vs. 
11 %; grade 3/4, 3 % vs. 6 %). As the au-
thors pointed out, the 10-6 MRD negativ-
ity cutoff might be more informative than 
other response categories in the context 
of treatment regimens that induce high 
response rates. With longer follow-up, 
the IsKia EMN24 trial can offer the op-
portunity to explore the correlation be-
tween the depth of MRD negativity and 
the survival endpoints PFS and OS. 

IFM 2018-04: D-KRd in  
high-risk patients 

Daratumumab was investigated as add-
on to KRd induction and consolidation 
in the single-arm phase II IFM 2018-04 
study conducted in high-risk patients 
with newly diagnosed MM who under-
went tandem transplantation. This pop-
ulation showed ≥ 1 of the high-risk cy-
togenetic features t (4;14), 17p deletion, 
and t (14;16). Sixty percent of patients 
presented with ≥ 2 cytogenetic abnor-
malities. After six D-KRd induction cy-
cles, the first ASCT was performed; this 
was followed by four D-KRd consolida-
tion cycles and the second ASCT. Fi-
nally, the patients received maintenance 
treatment with daratumumab plus lena-
lidomide for two years. As eight patients 
were not able to proceed to tandem 
transplant due to insufficient stem cell 
collection, the study protocol was 
amended to allow for cell collection al-
ready after cycle 3 rather than cycle 6. 
Touzeau et al. reported the findings for 
50 patients at ASH 2023 [3]. 

D-KRd plus double transplant was 
shown to induce deep responses. CR/
sCR was observed in 81 % after the sec-
ond ASCT. The CR/sCR rate increased 
in the course of treatment, which also 
applied to the MRD negativity rate. Af-
ter the second transplant, 94 % of 
evaluable patients demonstrated MRD 
negativity at the 10-6 level. In terms  
of survival endpoints, the analysis 
showed that at 30 months, 91 % of pa-

tients were alive, with 80 % being pro-
gression-free. 

Non-hematologic TRAEs of D-KRd 
mainly included infections (64 %; grade 
3/4, 14 %), gastrointestinal disorders 
(62 %; 10 %), peripheral neuropathy 
(20 %; 0 %), and skin rash (18 %; 0 %). 
The most common grade 3/4 TRAEs 
were hematologic; grade 3/4 neutrope-
nia, thrombocytopenia and anemia oc-
curred in 44 %, 24 % and 22 %, respec-
tively. In four cases, AEs led to the 
discontinuation of the study treatment. 
No new safety signals occurred. 

Overall, the IFM 2018-04 study con-
firmed the efficacy and feasibility of D-
KRd induction and consolidation with 
double transplant in high-risk trans-
plant-eligible patients with newly diag-
nosed MM. The authors emphasized 
that stem cell collection should be per-
formed 3–4 cycles in the context of anti-
CD38 KRd induction to limit the risk of 
harvest failure, especially in the setting 
of tandem transplant. 

RRMM with t(11;14) 
translocation: VenDd …

The t(11;14) translocation is the most 
frequent translocation in MM. In the 
phase I setting, the combination of vene-
toclax, daratumumab and dexametha-
sone (VenDd) has demonstrated prelim-
inary activity in patients with relapsed/
refractory MM harboring t(11;14) [4]. 
Bahlis et al. reported updated findings 
from the multicenter phase I/II trial at 
ASH 2023 [5]. In the experimental group, 
55 patients were treated with VenDd 
containing venetoclax at doses of 400 mg 

or 800 mg OD. They were compared to 
26 patients receiving daratumumab, 
bortezomib and dexamethasone (DVd). 
All study participants had previously re-
ceived ≥ 1 prior line of therapy including 
a proteasome inhibitor or an immu-
nomodulatory agent. 

Responses were more pronounced 
with the venetoclax-based regimen. The 
overall response rates were 96.4 % vs. 
65.4 % for VenDd and DVd, and patients 
in the experimental arm derived a 
considerably higher rate of CR/sCR 
(Figure 2). Similarly, the MRD negativ-
ity rates were higher for either dose of 
VenDd than for DVd at both the MRD 
< 10-5 cutoff (40 % vs. 8 %) and the 10-6 
cutoff (24 % vs. 4 %). VenDd induced 
higher MRD negativity rates than DVd at 
both MRD thresholds in key patient 
subgroups including those with ≥ 2 
prior lines of therapy, lenalidomide re-
fractoriness, and high-risk cytogenetics. 
Moreover, rates of sustained MRD nega-
tivity were higher in the experimental 
arm: Seven of 17 VenDd-treated pa-
tients undergoing longitudinal MRD as-
sessments remained MRD-negative for 
> 6 months, while none of the DVd-
treated patients did. Two venetoclax-
treated patients achieved MRD negativ-
ity for > 12 months. 

Median PFS was longer with VenDd 
than with DVd (46.1 vs. 15.5 months), 
with 33-month PFS rates of 74.3 % vs. 
39.7 %. Within the VenDd arm, analyses 
according to the MRD results showed a 
trend towards longer OS in MRD-nega-
tive patients (< 10-5) compared to the 
MRD-positive cohort. The safety analy-
sis demonstrated no new signals. VenDd 

Figure 2: Superiority of VenDd at both doses over DVd regarding response rates 

P
ro

po
rt

io
n 

of
 p

at
ie

nt
s

VenDd (n = 55) DVd (n = 26)

3.6 %

25.5 %

27.3 %

40.0 %

≥ CR 67.3 %

ORR 96.4 %

7.7 %

26.9 %

19.2 %

11.5 %
≥ CR 19.2 %

ORR 65.4 %

0

10

20

30

40

50

60

70

80

90

100

 PR
 VGPR
 CR
 sCR

4/2023 memo10 © Springer-Verlag



ASH 2023special issue

had a manageable safety profile, with 
numerically fewer AEs per 100 patient-
years compared to DVd (grade 3/4, 
134.3 vs. 240.7). 

… and sonrotoclax plus 
dexamethasone

The next-generation Bcl-2 inhibitor 
sonrotoclax (BGB-11417) has shown 
more potent and selective Bcl-2 inhibi-
tion as well as improved activity against 
Bcl-2–dependent hematological malig-
nancies than venetoclax in vitro [6]. An 
ongoing phase I/II study is exploring the 
combination of sonrotoclax and dexa-
methasone in patients with t(11;14)-
positive MM whose disease has re-
lapsed or is refractory to the most recent 
treatment line. Participants have failed 
≥ 3 prior lines including a proteasome 
inhibitor, an immunomodulator, and an 
anti-CD38 antibody. At ASH 2023, pre-

liminary data from the dose-escalation 
cohorts were presented by Quach et al. 
[7]. Sonrotoclax was evaluated at doses 
of 80 mg (n = 3), 160 mg (n = 3), 320 mg 
(n = 3) and 640 mg (n = 10) in addition 
to dexamethasone. In the total popula-
tion of 19 individuals, 68 % have been 
treated with anti-CD38 antibodies, 
while all patients have previously re-
ceived immunomodulatory agents and 
proteasome inhibitors. The median 
number of prior treatment lines was 4. 

In this heavily pretreated patient 
group, sonrotoclax plus dexamethasone 
was well tolerated. The most common 
treatment-emergent AEs included in-
somnia, fatigue, nausea, arthralgia, 
COVID-19, alopecia and diarrhea. Most 
patients experienced grade 1 or 2 AEs. 
Diarrhea was manageable with dose in-
terruption. The combination did not 
give rise to any dose-limiting toxicities 
at any tested dose level. No significant 

hematologic toxicity has emerged to 
date; grade 3 events included one case 
of decreased lymphocyte count and one 
case of decreased platelet count. All in-
fections were grade 1 or 2 except for one 
case of COVID-19. 

Investigator assessment of treatment 
response showed the most promising 
results for the 640 mg dose after a me-
dian treatment duration of 5.5 months, 
with an overall response rate of 70 % 
and very good partial response, CR and 
sCR in 40 % of patients. The longest du-
ration of response at data cutoff was 
18.9 months. Sonrotoclax 640 mg has 
been selected as the recommended 
phase II dose. At present, recruitment is 
ongoing for the sonrotoclax plus dexa-
methasone expansion cohort and for 
the dose-finding arms investigating 
sonrotoclax plus dexamethasone and 
carfilzomib. Further combinations will 
be assessed later on in this study.� n
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Follicular lymphoma: BTK inhibition and bispecific 
antibodies 
	

Acalabrutinib in addition to 
lenalidomide/rituximab

With respect to the treatment of newly 
diagnosed follicular lymphoma (FL), 
there is room for improvement as many 
patients relapse after first-line chemo-
immunotherapy. The frontline use of le-
nalidomide and rituximab (R2) has 
proven highly active in patients with FL 

[1, 2]. A single-arm phase II study inves-
tigated the addition of the BTK inhibitor 
acalabrutinib to R2 in patients with un-
treated FL based on the hypothesis that 
this combination will increase efficacy 
due to beneficial effects on the immune 
microenvironment. Acalabrutinib 
100 mg BID was administered orally for 
13 cycles; from cycle 2 onwards, the pa-
tients received lenalidomide 20 mg on 

day 1-21 for 12 cycles plus rituximab 
375 mg/m2 weekly for four doses fol-
lowed by monthly administration until 
month 13. Study participants had FL 
grade 1–3a, stage III/IV, with high tumor 
burden. Intermediate and high FLIPI 
scores were present in 46 % and 25 %, 
respectively. The best complete re-
sponse (CR) rate constituted the pri-
mary endpoint. 
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According to the analysis presented by 
Strati et al. at ASH 2023 for 24 patients, 
the best CR rate was as high as 92 % 
(Figure 1) [3]. Already after 3 cycles, 
62.5 % of patients achieved CR. At a me-
dian follow-up of 29 months, the 2-year 
overall survival (OS) and progression-
free survival (PFS) rates were 92 % and 
79 %, respectively. Acalabrutinib plus R2 
was shown to be a safe regimen. Treat-
ment-emergent adverse events (TEAEs) 
mainly included anemia, fatigue, 
thrombocytopenia, headache and diar-
rhea. Grade 3/4 AEs were mostly seen 
for neutropenia, transaminase eleva-
tions, infection, anemia and skin rash. 
Lenalidomide and acalabrutinib dose 
reduction rates were low at 25 % and 
8 %, respectively. The authors con-
cluded that the addition of acalabruti-
nib to R2 is a safe and effective frontline 
non-chemotherapy regimen. 

Moreover, bulk RNA sequencing 
with deconvolution performed at base-
line and on day 1 of cycles 2 and 6 re-
vealed favorable biological changes in 
multiple circulating immune cells. 
Acalabrutinib monotherapy induced 
significant increases in monocyte-re-
lated gene signatures associated with 
anti-viral activity, monocyte prolifera-
tion, monocyte-mediated TNF re-
sponse, and anti-tumoral activity. The 
addition of R2 to acalabrutinib signifi-
cantly increased the frequency of circu-
lating CD4+ T cells and classical mono-
cytes, and decreased the frequency of 
circulating regulatory natural killer 
cells. Meanwhile, the study has been 
amended to include 26 additional FL 
patients who will be treated with only 6 
cycles of acalabrutinib plus R2. Analyses 
of minimal residual disease (MRD) and 
progression samples are ongoing. 

Mosunetuzumab  
plus lenalidomide

The CD20xCD3 T-cell–engaging bispe-
cific antibody mosunetuzumab is being 
tested in combination with lenalido-
mide in an ongoing phase Ib/II study. 
Previously untreated patients with 
CD20-positive, grade 1–3a FL are receiv-
ing mosunetuzumab subcutaneously 
Q4W for 12 cycles after step-up in cycle 
1. Lenalidomide is being taken orally 
from cycle 2 to 12. After cycle 12, mosu-
netuzumab maintenance Q8W for  
9 cycles is possible. At ASH 2023, 

Morschhauser et al. reported prelimi-
nary results for 40 patients [4]. Almost 
88 % of these had stage III/IV, 42.5 % 
had FLIPI scores 3–4, and half showed 
bulky disease. 

The combination of mosunetu-
zumab and lenalidomide demonstrated 
a manageable safety profile. Injection-
site reactions were noted as the most 
common AE, followed by rash, cytokine 
release syndrome (CRS) and neutrope-
nia. All of the grade 3/4 AEs reported 
(55.0 %) were due to neutropenia. No 
grade 5 events occurred. Dose delays/
interruptions of mosunetuzumab and 
lenalidomide were required in 27.5 % 
and 42.5 %, respectively. Two AEs 
(5.0 %) led to treatment discontinua-
tion. Injection-site reactions predomi-
nantly emerged in cycles 1 and 2. CRS 
events occurred in 50 % of patients, 
were mainly grade 1 and were confined 
to cycle 1 and early cycle 2. All CRS 
events resolved, and none necessitated 
mosunetuzumab discontinuation. Me-
dian CRS duration was 2 days. 

With an overall response rate (ORR) 
of 91.9 % and a CR rate of 89.2 %, the 
combination gave rise to promising 
anti-lymphoma activity. All responses 
were still ongoing at the clinical cutoff 
date. The pharmacokinetic profile of 
subcutaneous mosunetuzumab follow-
ing 5/45/45 mg step-up dosing resem-
bled that observed in mosunetuzumab-
treated patients with relapsed/
refractory FL. In addition, a biomarker 
analysis was performed that showed 
early and sustained CD8+ T-cell activa-
tion with low PD-1 expression in CD8+ 
T cells up to cycle 4, although longer fol-
low-up is required. 

Taken together, the data support the 
further development of mosunetu-
zumab plus lenalidomide as first-line 
strategy in FL. As the authors noted, this 
regimen potentially offers outpatient, 
fixed-duration and chemotherapy-free 
treatment. The large phase III Morning-
Lyte trial comparing mosunetuzumab 
plus lenalidomide with chemoimmu-
notherapy in the first-line setting is be-
ing planned. 

High-risk disease:  
EZH2 inhibition

In the setting of high-risk FL, the phase 
II Epi-RCHOP study was designed to as-
sess the oral EZH2 inhibitor tazemeto-

stat as frontline treatment in addition to 
chemoimmunotherapy. Patients with 
FL grade 1–3a, FLIPI scores of 3–5 and 
high tumor burden were recruited at 23 
sites in France and Belgium. They re-
ceived induction treatment with 6 cy-
cles of R-CHOP and 2 cycles of rituxi-
mab monotherapy; tazemetostat 
800 mg BID was administered from day 
2 of cycle 1. Maintenance consisted of 
rituximab plus tazemetostat for 3 cycles 
followed by rituximab alone in cycles 
4–12. Thus, tazemetostat was given con-
tinuously for one year. The primary end-
point was the complete metabolic re-
sponse (CMR) rate at the end of 
induction. EZH2 mutations were found 
in 24.2 % of the population according to 
parallel testing of liquid and tissue bi-
opsy. Bone marrow involvement was 
present in 68.3 %, and 21 % of patients 
showed blood dissemination. 

The study did not meet its primary 
objective of improving the CMR rate to 
≥ 80 % [5]. In the safety set (n = 62), the 
CMR rate was only 53.2 % because many 
patients lacked bone marrow biopsy at 
the end of induction and were therefore 
reclassified as partial metabolic re-
sponders. A sensitivity analysis assess-
ing bone marrow involvement by cen-
tral PET review in patients with partial 
metabolic responses and another sensi-
tivity analysis considering only lymph 
nodes and organ responses by PET 
yielded CMRs of 74.2 % and 79 %, re-
spectively, which again stayed below 
the 80 % threshold (Table). However, an 
encouraging finding is the CMR rate of 
73.3 % in patients carrying EZH2 muta-

Figure 1: Response rates for first-line 
acalabrutinib plus lenalidomide/rituximab
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tions (vs. 46.8 % in the group with EZH2 
wildtype). As the authors noted, parallel 
ctDNA/tissue detection of EZH2 muta-
tions allowed for better evaluation of 
the spatial heterogeneity of the muta-
tional burden. This was deemed a prom-
ising tool to tailor targeted therapies 
and to improve results obtained with 
frontline chemoimmunotherapy.

At 18 months, 89.3 % of patients were 
progression-free. To date, no impact of 
the EZH2 mutation status on PFS has 
been demonstrated. The hematological 
safety profile was acceptable for an 
R-CHOP-based regimen. Dose reduc-
tions of vincristine led to improvement 
of gastrointestinal hypomotility and pe-
ripheral neuropathy.

Odronextamab in relapsed/
refractory FL

Patients with relapsed/refractory FL of-
ten require multiple lines of therapy, 
with survival decreasing with each line. 
The CD20xCD3 bispecific antibody 
odronextamab has shown compelling 
efficacy and a generally manageable 
safety profile in heavily pretreated pa-
tients with relapsed/refractory FL grade 
1–3a in the open-label, multicohort 
phase II ELM study [6]. Odronextamab 
80 mg was administered intravenously 
on days 1, 8 and 15 of cycles 2–4 after 
step-up in cycle 1. From cycle 5 onward, 
odronextamab maintenance consisted 
of 160 mg Q2W; this was followed by 
Q4W administration in patients who 
had achieved CR for ≥ 9 months. The 
study population was heavily pretreated 
and highly refractory; they had received 
≥ 2 lines of therapy, including an an-
ti-CD20 antibody and an alkylator. Vil-
lasboas et al. presented the results of the 
second prespecified analysis for 128 pa-
tients after a median of 19.4 odronex-
tamab treatment cycles [7]. 

Odrenextamab continued to induce 
high CR rates. The ORR was 80.5 %, and 
CR was achieved in 73.4 %. At 12 and 24 

months, CR was maintained in 75.8 % 
and 48.5 %, respectively. Median dura-
tion of response and median duration of 
CR was 22.6 and 23.7 months, respec-
tively. Median OS had not been reached; 
at 24 months, 69.3 % of patients were 
alive. In patients with CR, median OS 
had not been reached at the time of the 
analysis, while this was 18.4 months in 
the cohort that obtained partial re-
sponse (PR). Likewise, median PFS was 
considerably longer for patients with CR 
than for those with PR (27.5 vs. 8.0 
months). In the total group, median PFS 
was 20.7 months, with 12-month and 
24-month rates of 65.9 % and 45.0 %, re-
spectively. 

The safety profile of odronextamab 
treatment was generally consistent with 
previous reports. CRS occurred in 
56.3 %, neutropenia in 39.8 % and infu-
sion-related reactions in 28.9 %. Me-
dian time to CRS onset was 19.7 hours, 
and CRS events lasted for a median of 2 
days. Almost all cases were classified as 
grade 1 or 2. Treatment-emergent in-
fections of any grade occurred in 79.7 % 
of patients. COVID-19 infections were 
reported in 35.9 % and were grade 5 in 
eight individuals, which is reflective of a 
study conducted during the pandemic 
in a population with increased underly-
ing risk for infections. Treatment-re-
lated adverse events (TRAEs) led to 
dose reduction and treatment discon-
tinuation in 9.4 % and 7.8 % of patients, 
respectively. Patient-reported overall 
quality-of-life scores were maintained 
from baseline through week 50. The 
three randomized phase III trials 
OLYMPIA-1 (NCT06091254), OLYM-
PIA-2 (NCT06097364) and OLYMPIA-5 
are currently evaluating odronextamab 
in earlier treatment lines in patients 
with FL. 

First data on epcoritamab 

The pivotal EPCORETM NHL-1 study 
was designed to explore the efficacy and 

safety of epcoritamab, a subcutaneously 
administered CD3 x CD20 bispecific an-
tibody, in patients with relapsed/refrac-
tory CD20-positive mature B-cell neo-
plasms after ≥ 2 prior treatment lines 
including ≥ 1 anti-CD20 antibody, an al-
kylating agent or lenalidomide. At ASH 
2023, first data after a median follow-up 
of 17.4 months were reported from the 
EPCORETM NHL-1 FL dose-expansion 
cohort that included 128 patients [8]. 
One third of them had previously been 
treated with ≥ 4 lines, and 42 % had de-
veloped progression within 24 months 
of the initiation of first-line chemoim-
munotherapy. Seventy percent were 
double refractory to both anti-CD20 
therapy and an alkylating agent. After 
step-up in cycle 1, epcoritamab 48 mg 
was administered until disease progres-
sion or unacceptable toxicity. 

ORRs and CR rates were found to be 
high regardless of patient subgroup 
(Figure 2). In the full analysis set, 82 % 
achieved remission, with 63 % experi-
encing CR. Responses occurred early on 
and were deep and durable. Median du-
ration of response had not been reached 
yet, which also applied to median OS 
and median time to next treatment. 
MRD negativity by clonoSEQ® was ob-
tained in 67 % of patients. Median PFS 
was 15.4 months and had not been 
reached in the groups achieving CR and 
MRD negativity. 

Common TEAEs such as CRS, injec-
tion site reactions and fatigue were 
mostly low-grade. Grade ≥ 3 TEAEs 
were reported in 38 % of patients. Neu-
tropenia occurred in 29 %, with grade 
3/4 events observed in 26 %. TEAEs led 
to treatment discontinuation in 19 % of 
patients; half of these were due to 
COVID-19. The study contained a C1 
optimization cohort (n = 50). Compared 
to the pivotal cohort, this group re-
ceived an additional dosing step before 
the first full dose in cycle 1. Optimiza-
tion was shown to substantially reduce 
the risk and severity of CRS.  

TABLE 

Overall response rates and metabolic responses achieved with tazemetostat at the end of induction 

Analysis sets Safety set 
n = 62

Sensitivity set # 1 
n = 62

Sensitivity set # 2 
n = 62

EZH2 status mutated  
vs. wildtype

Overall response rate 59 (95.2 %) 59 (95.2 %) 59 (95.2 %) 100 % vs. 93.6 %

Complete metabolic response 33 (53.2 %) 46 (74.2 %) 49 (79 %) 73.3 % vs. 46.8 %

Partial metabolic response 26 (41.9 %) 13 (21 %) 10 (16.1 %) Fisher exact p = 0.08
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Promising findings for 
pirtobrutinib

Results from the phase I/II BRUIN study 
highlight the potential of the non-cova-
lent BTK inhibitor pirtobrutinib in the 
setting of relapsed/refractory FL. BRUIN 
is assessing pirtobrutinib in patients 
with various B-cell malignancies. At 
ASH 2023, Shah et al. presented data 
from the FL cohort of the study (n = 48) 
[9]. These patients were pretreated with 
a median of 3 lines, and 46 % had FLIPI 
scores of 3–5. More than four nodal sites 
were involved in 40 %. 

Pirtobrutinib demonstrated promis-
ing efficacy despite massive pretreat-
ment. Half of all patients responded, 
with 14.6 % and 35.4 % achieving CR 
and PR, respectively. Four patients had 
received prior covalent BTK inhibitor 
therapy: 3 of these obtained PR, and 1 
had stable disease. Median duration of 
response and median PFS was 5.5 and 
5.8 months, respectively. Median OS 
had not been reached yet. At 24 months, 
70.2 % of patients were alive, and 24.2 % 
were progression-free. 

TRAEs included fatigue, nausea, 
neutropenia, diarrhea and arthralgia, 
with all of these occurring mainly at 
grades 1 or 2, except for neutropenia (all 
grades, 10.4; grade ≥ 3, 8.3 %). Among 
AEs of interest that are typical of cova-
lent BTK inhibitors, grade ≥ 3 TRAEs 
were observed for rash only (all grades, 
8.3 %; grade ≥ 3, 2.1 %). Infections were 
reported in 8.3 %, while bruising, hem-
orrhage and atrial fibrillation/flutter oc-
curred in 2.1 % each. No cases of hyper-
tension were noted. TRAEs necessitated 
pirtobrutinib discontinuations and 

dose reductions in 2.1 % and 8.3 %, re-
spectively. 

Quality of life in  
the ROSEWOOD trial

The open-label, randomized phase II 
ROSEWOOD study evaluated the next-
generation BTK inhibitor zanubrutinib 
in addition to obinutuzumab compared 
to obinutuzumab monotherapy in pa-
tients with heavily pretreated relapsed/
refractory FL grade 1–3a. Prior to enrol-
ment, the study population had re-
ceived ≥ 2 systemic therapies including 
an anti-CD20 antibody and an alkylat-
ing agent. Indeed, the combination has 
shown superior efficacy over obinutu-
zumab alone, with a manageable safety 
profile [10]. 

Health-related quality of life, which 
was assessed using the EORTC QLQ-
C30 and the EQ-5D-5L visual analog 
scale, constituted a secondary endpoint 
of the study. According to the results 
of this analysis reported by Trotman  
et al. at ASH 2023, the patients treated 
with zanubrutinib plus obinutuzumab 
(n = 145) derived larger improvements 
in role functioning and fatigue 
(Figure 3) through week 48 than those 
receiving single-agent obinutuzumab 
(n = 72) [11]. While nausea and vomit-
ing were maintained with the combina-
tion, worsening occurred with the 
monotherapy. No differences resulted 
regarding physical functioning, pain or 
diarrhea. Also, the EQ-5D-5L scores did 
not differ in any meaningful way across 
the treatment arms.

Figure 2: High overall response rates and complete remission rates with epcoritamab regardless of subgroup; POD24: progression within 24 months of 
first-line chemoimmunotherapy

Figure 3: Improvement of fatigue with zanubrutinib plus obinutuzumab vs. single-agent obinutu-
zumab in the ROSEWOOD trial
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A mixed model for repeated meas-
ures analysis was used to compare the 
changes in patient-reported outcome 
endpoints from baseline to the key clin-
ical cycles. This demonstrated clinically 
meaningful differences between the 
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arms with respect to global health sta-
tus/quality of life and fatigue at week 
12, as well as role functioning, fatigue 
and pain at week 24. The authors con-
cluded that these findings, along with 
the primary clinical outcomes, suggest 

that zanubrutinib plus obinutuzumab 
is associated with more pronounced 
clinical and health-related quality of 
life benefits than obinutuzumab mono-
therapy in the setting of relapsed/re-
fractory FL. � n

Updated findings in CLL with a focus on BTK- and  
Bcl-2–targeted therapies 	

Treatment-naïve disease

Ibrutinib/venetoclax vs. FCR in 
FLAIR

Personalization of treatment duration of 
ibrutinib plus venetoclax using measur-
able residual disease (MRD) was ex-
plored in fit patients with previously un-
treated chronic lymphocytic leukemia 
(CLL) in the multicenter, randomized, 
open-label, phase III FLAIR trial. At ASH 
2023, Hillmen et al. presented the results 
for the comparison of ibrutinib plus 
venetoclax (n = 260) with 6 cycles of 
fludarabine, cyclophosphamide, and 
rituximab (FCR; n = 263) [1]. Ibrutinib/
venetoclax was administered for 2–6 
years depending on the MRD level. Once 
MRD negativity was achieved, treatment 
was continued for the same period of 
time it had taken to obtain undetectable 
MRD (uMRD). Time to negativity was 

defined as the first negative result in the 
peripheral blood that was confirmed by 
repeated testing after 3 months and then 
again at 6 months in the peripheral 
blood and bone marrow. Ibrutinib plus 
venetoclax was restarted if MRD positiv-
ity emerged prior to year 6. 

In the arm treated with ibrutinib/
venetoclax, as compared to the FCR 
arm, the rates of complete responses 
(CRs) and CRs with incomplete count 
recovery (CRi) were higher at 9 months 
(59.2 % vs. 49 %) and at any timepoint 
(92.3 % vs. 71.5 %), as were overall re-
sponse rates (ORRs) at 9 months (86.5 % 
vs. 76.4 %) and at any timepoint (95.4 % 
vs. 83.7 %). uMRD rates in the bone 
marrow were 61.9 % vs. 40.3 %. The ma-
jority of patients treated in the experi-
mental arm eventually met the MRD 
stopping criteria, with the respective 
percentages rising from 50 % at 27 
months to 72.9 % at 51 months. This dif-

fered according to the IGHV mutation 
status, as a higher proportion of patients 
with unmutated IGHV stopped treat-
ment at 51 months compared to the mu-
tated group (83.0 % vs. 60.4 %). 

Significant OS  
and PFS benefits

Regarding the primary endpoint, which 
was progression-free survival (PFS), the 
analysis yielded an 87 % improvement 
for ibrutinib/venetoclax vs. FCR after  
a median follow-up of 43.7 months  
(Figure 1). PFS rates at three years were 
97.2 % vs. 76.8 % (HR, 0.13; p < 0.0001). 
In addition, ibrutinib/venetoclax gave 
rise to a significant overall survival (OS) 
advantage with a 69 % reduction in 
mortality risk (HR, 0.31; p < 0.005) de-
spite most patients receiving targeted 
agents as subsequent therapies in the 
FCR arm. The benefit of the experimen-
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tal regimen was most obvious in the 
group with unmutated IGHV; here, the 
3-year PFS rates were 98.3 % vs. 70.9 % 
(HR, 0.07; p < 0.001), and the 3-year OS 
rates were 99.2 % vs. 93.9 % (HR, 0.23; 
p = 0.022). At the same time, no differ-
ences resulted regarding PFS or OS in 
the IGHV-mutated subgroups, although 
the trends favored MRD-guided ibruti-
nib/venetoclax. Significant advantages 
of the MRD-guided targeted approach 
were observed in patients with ATM 
(11q) deletion, trisomy 12, 13q deletion 
and normal karyotype. Notably, no pa-
tient with 11q deletion has relapsed or 
died in the study to date. 

Ibrutinib/venetoclax was well toler-
ated, and no unexpected toxicities oc-
curred. While serious AEs of the blood 
and lymphatic system were more com-
mon with FCR (31 % vs. 5.2 %), serious 
cardiac AEs occurred more frequently 
with ibrutinib/venetoclax (10.7 % vs. 
0.4 %). The incidence of secondary ma-
lignancies was twice as high in the FCR 
arm as in the ibrutinib/venetoclax arm 
(5.4 % vs. 2.6 % per 100 person-years). 
Six deaths in the FCR arm and one death 
in the ibrutinib/venetoclax arm were at-
tributed to treatment. As the authors 
noted, the exceptional results seen with 
ibrutinib/venetoclax support the use of 
MRD to guide duration of therapy to 
maximize outcomes. 

Venetoclax-based 
combinations: GAIA/CLL13

Updated findings from the phase III 
GAIA/CLL13 study that assessed vene-
toclax combinations in the first-line set-
ting were reported at ASH 2023 [2]. This 
four-arm study investigated rituximab/
venetoclax (RV), obinutuzumab/vene-
toclax (GV), obinutuzumab/ibrutinib/
venetoclax (GIV) and chemoimmuno-
therapy (CIT) that comprised FCR in pa-
tients ≤ 65 years or bendamustine-ritux-
imab (BR) in patients > 65 years. RV and 
GV were administered for a maximum 
of 12 months. GIV was given in an MRD-
guided manner, with patients not 
achieving uMRD at 15 months receiving 
ibrutinib maintenance for up to 36 cy-
cles. The uMRD rate at 15 months and 
PFS constituted the primary objective of 
the GAIA/CLL13 trial. Overall, 926 treat-
ment-naïve, fit individuals without 
TP53 aberrations were included. Almost 
all patients treated with RV and GV 

stopped treatment after 1 year. In the 
GIV and CIT groups, early discontinua-
tion rates were 13.4 % and 18.5 %, re-
spectively. Only 6.5 % of patients treated 
with GIV required ibrutinib mainte-
nance due to MRD persistence. 

After a median observation time of 
50.7 months, GIV showed superior PFS 
compared to CIT (HR, 0.30; p < 0.001) 
and RV (HR, 0.38; p < 0.001). Similarly, 
GV was significantly more effective than 
CIT (HR, 0.47; p < 0.001) and RV (HR, 
0.57; p = 0.001). At 4 years, the PFS rates 
for GIV, GV, RV and CIT were 85.5 %, 
81.8 %, 70.1 % and 62.0 %, respectively. 
In patients with unmutated IGHV, PFS 
was longer with GIV than with GV (HR, 
0.58; p = 0.025), RV (HR, 0.40; p < 0.001) 
and CIT (HR, 0.27; p < 0.001). In con-
trast, no significant differences were ob-
served between GIV and GV in patients 
with mutated IGHV. OS did not differ 
across the four treatment arms; the 

4-year OS rates ranged from 93.5 % to 
96.2 %. 

Time to next treatment (TTNT) was 
significantly prolonged with GIV vs. CIT 
(HR, 0.17; p < 0.001), GIV vs. RV (HR, 
0.27; p < 0.001), GV vs. CIT (HR, 0.34; 
p < 0.001), and GV vs. RV (HR, 0.54; 
p = 0.017). The overall rates of patients 
requiring subsequent therapies were 
low in the venetoclax-treated arms in 
spite of the study treatment being lim-
ited to one year. Second-line treatments 
included BTK inhibitors and/or veneto-
clax in >  90 % of patients. TTNT from the 
start of second-line therapies was long-
est in those receiving BTK inhibition 
plus venetoclax. uMRD at month 15 at 
the < 10-6 threshold according to NGS 
was most pronounced with GIV (66.2 %) 
and GV (60.3 %; Figure 2). For RV and 
CIT, this was considerably lower at 
23.6 % and 22.7 %, respectively. A land-
mark analysis assessing the correlation 

Figure 1: Primary endpoint of the FLAIR study: progression-free survival for ibrutinib/venetoclax vs. FCR

Figure 2: uMRD rates at month 15 of the GAIA/CLL13 trial with various venetoclax-based combina-
tions and chemoimmunotherapy
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between MRD status and PFS in pa-
tients treated with GV and GIV showed 
that patients with uMRD < 10-6 had sig-
nificantly longer PFS than those achiev-
ing uMRD levels ≥ 10-6 and  10-4. Similar 
correlations were obtained  for the RV- 
and CIT-treated groups. In patients who 
obtained uMRD 10-6, PFS did not differ 
according to the depth of response (i. e., 
CR vs. PR), which suggests that the clin-
ical response status is of limited prog-
nostic significance in the setting of deep 
MRD responses.

Adverse events (AEs) and grade 3–5 
AEs were most frequent in the CIT 
group. Among the venetoclax regimens, 
the triple combination gave rise to the 
highest rate of infections per 1,000 pa-
tient-months, which also applied to car-
diac AEs and hypertension, although 
the absolute numbers were relatively 
low. The authors concluded that NGS-
based MRD detection < 10-6 further im-
proves risk stratification and can be 
used for early identification of patients 
with very long PFS. 

GLOW: update at 57 months

The randomized phase III GLOW study 
was initiated to evaluate fixed-duration 
ibrutinib plus venetoclax in untreated 
patients aged ≥ 65 years or < 65 years 
with CIRS > 6 or creatinine clearance 
< 70 mL/min. While 106 patients were 
treated with ibrutinib/venetoclax for 12 
cycles, the control arm comprising 105 
individuals received chlorambucil/obi-
nutuzumab for 6 cycles. Updated clini-
cal outcomes were presented at ASH 
2023 after a median follow-up of 57.3 
months [3]. 

Ibrutinib/venetoclax PFS continued 
to improve PFS compared to chloram-
bucil/obinutuzumab, reducing the risk 
of progression or death by 74 % (HR, 
0.256; p < 0.0001). The estimated 
54-month PFS rates were 66.5 % vs. 
19.5 %. Patients treated with ibrutinib/
venetoclax fared comparatively better 
regarding PFS irrespective of the IGHV 
or MRD status at the end of treatment. 
At 42 months post treatment, the PFS 
rates in the ibrutinib/venetoclax arm re-
mained high at 78 % and 70 % for pa-
tients with and without uMRD, respec-
tively. In the control arm, this was 44 % 
vs. 6 %. Within the experimental arm, 
achieving uMRD at the end of treatment 
appeared to be more critical for long-
term PFS in patients with unmutated 
IGHV than in those with mutated IGHV. 
In the unmutated group, the 42-month 
PFS rates were 78 % and 50 % for pa-
tients with and without uMRD, respec-
tively, while these rates did not differ in 
the mutated IGHV group (91 % and 
92 %, respectively). 

At the end of treatment with ibruti-
nib/venetoclax, uMRD was present in 
54.7 %. Over time, the rates declined, 
although approximately two thirds of 
patients retained uMRD over three 
years. An analysis of uMRD dynamics 
according to IGHV status showed that 
the maximum uMRD rate was approxi-
mately 40 % in patients with mutated 
IGHV and remained stable for three 
years after treatment completion. In 
those with unmutated IGHV, on the 
other hand, the uMRD rate was ap-
proximately 60 % at the end of treat-
ment but decreased thereafter, with 
half of patients losing their remission 

status. TTNT was significantly longer in 
the experimental arm, resulting in  
an 82 % reduction in the risk of requir-
ing second-line therapy (HR, 0.185; 
p < 0.0001). The 54-month TTNT rates 
were 87.9 % vs. 54.0 %. Likewise, treat-
ment-free survival was significantly 
prolonged (54-month rates, 75.6 % vs. 
34.5 %; HR, 0.303; p < 0.0001).

The ibrutinib-based treatment con-
tinued to improve OS at the prolonged 
follow-up, reducing the risk of death by 
55 % compared to chlorambucil/obinu-
tuzumab (HR, 0.453; p = 0.0038). At 54 
months, the OS rates were 84.5 % vs. 
63.7 %. Nineteen deaths had occurred 
in the ibrutinib/venetoclax arm vs. 39 in 
the chlorambucil/obinutuzumab arm 
after the 57-month follow-up. Three vs. 
13 of these were due to post-treatment 
infections, and 2 vs. 7 were due to sec-
ond primary malignancies (SPMs). 
SPMs occurred in 13.2 % vs. 17.1 % and 
mainly consisted of non-skin cancers 
(9.4 % vs. 11.4 %). Hematologic malig-
nancies emerged in 3.8 % vs. 1.0 %. 

Long-term results  
from ELEVATE-TN

Previous analyses from the randomized 
phase III ELEVATE-TN trial at a median 
follow-up of 28.3, 46.9 and 58.2 months 
have established the superiority of the 
combination of acalabrutinib and obi-
nutuzumab over chlorambucil/obinu-
tuzumab in patients with treatment-
naïve CLL [4-6]. The study population 
was aged ≥ 65 years or > 18 to < 65 years 
with creatinine clearance 30–69 mL/
min and CIRS-G score > 6. ELEVATE-TN 
was designed as a three-arm study; 179 

Figure 3: Overall and complete response rates with acalabrutinib/obinutuzumab vs. acalabrutinib alone over time
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patients each received either acalabru-
tinib/obinutuzumab or acalabrutinib 
monotherapy, while 177 were treated 
with chlorambucil/obinutuzumab. The 
primary endpoint was PFS with acala-
brutinib/obinutuzumab vs. chlorambu-
cil/obinutuzumab. Sharman et al. pre-
sented updated results after a 74.5-month 
follow-up [7]. At that time, almost half of 
patients treated with chlorambucil/obi-
nutuzumab had crossed over to single-
agent acalabrutinib.

After approximately six years, the effi-
cacy and safety of acalabrutinib/obinu-
tuzumab were maintained. Median PFS 
was significantly longer for the acalabru-
tinib-containing arms compared to chlo-
rambucil/obinutuzumab (p < 0.0001 
each), with 72-month rates of 78 %, 62 % 
and 17 % for acalabrutinib/obinutu-
zumab, acalabrutinib monotherapy and 
chlorambucil/obinutuzumab, respec-
tively. A post-hoc comparison across the 
acalabrutinib-containing arms showed 
that acalabrutinib/obinutuzumab in-
duced significantly longer PFS than 
acalabrutinib monotherapy (HR, 0.58; 
p = 0.0229). Obinutuzumab in addition 
to acalabrutinib resulted in an early ORR 
benefit versus acalabrutinib alone, al-
though the differences between the 
acalabrutinib/obinutuzumab and acala-
brutinib monotherapy arms narrowed 
over time (Figure 3). The analysis re-
vealed an absolute ORR difference of 
6.1 %. For CR/CRi, this difference was 
larger at 17.9 %. Both ORR and CR/CRi 
rates were significantly higher with the 
combination (p = 0.022 for both com-
parisons). Moreover, acalabrutinib-
treated patients who achieved CR/CRi 
had significantly longer PFS than those 
who did not (HR, 0.23; p < 0.0001). Me-
dian OS had not been reached in any 
treatment arm and was significantly 
longer with acalabrutinib/obinutu-
zumab vs. chlorambucil/obinutuzumab 
(HR, 0.62; p = 0.0349). At 72 months, the 
OS rates were 87 %, 79 % and 80 %, re-
spectively. In the crossover population, 
median time to second progression had 
not been reached; the 72-month PFS2 
rate was 54 %. 

Furthermore, the scientists assessed 
the impact of molecular risk factors on 
outcomes. Patients with unmutated 
IGHV fared significantly worse when 
treated with chlorambucil/obinutu-
zumab, while those receiving acalabru-
tinib/obinutuzumab or acalabrutinib 

monotherapy were not impacted by the 
IGHV status. PFS did not differ accord-
ing to the presence of del(17p) and/or 
TP53 mutation in patients in the acala-
brutinib monotherapy arm; here, the 
addition of obinutuzumab provided no 
benefit over single-agent acalabrutinib. 
The safety of the acalabrutinib-based 
regimens was consistent with previ-
ously reported findings [4-6]. AEs of 
clinical interest such as cardiac events, 
bleeding, hypertension and infections 
were similar for acalabrutinib/obinutu-
zumab and acalabrutinib monotherapy. 
After the longer follow-up, the inci-
dence of any-grade atrial fibrillation/
flutter and any-grade hypertension re-
mained low in both arms. Neutropenia 
was more common with acalabrutinib/
obinutuzumab than with single-agent 
acalabrutinib (any grade, 34.3 % vs. 
12.8 %), with grade ≥ 3 events noted in 
30.9 % vs. 11.7 %. 

Biomarker subgroup analysis 
of the SEQUOIA data

In the phase III SEQUOIA study, treat-
ment with the next-generation BTK in-
hibitor zanubrutinib, as compared to 
BR, has shown superior PFS in treat-
ment-naïve patients with CLL or small 
lymphocytic lymphoma (SLL) without 
del(17p) [8]. Xu et al. performed a bio-
marker analysis to determine the asso-
ciation between molecular features and 
PFS in SEQUOIA [9]. 

Zanubrutinib significantly improved 
PFS compared to BR regardless of cy-
togenetic abnormalities that included 
del(11q), del(13q), trisomy 12 and com-
plex karyotype ≥ 3 (p < 0.01). Within the 
zanubrutinib-treated arm, comparable 
PFS benefits were observed for patients 
with or without most of the prognostic 
biomarkers analyzed. Median PFS in 
the zanubrutinib arm did not signifi-
cantly differ between patients with and 
without IGHV mutation but was signifi-
cantly improved over the BR arm re-
gardless of the IGHV mutational status. 
Patients with gene mutations that are 
associated with poor prognosis such as 
ATM, BRAF, NOTCH1, and SF3B1 had 
significantly better PFS with zanubruti-
nib than with BR. Overall, this study 
provides further evidence in favor of 
zanubrutinib as a highly effective BTK 
inhibitor for frontline treatment of pa-
tients with CLL/SLL. 

Sonrotoclax plus zanubrutinib

The highly selective, oral, second-gen-
eration Bcl-2 inhibitor sonrotoclax 
(BGB-11417) has shown > 10-fold po-
tency compared with venetoclax in the 
preclinical setting [10]. In the ongoing 
phase I/II BGB-11417-101 study, sonro-
toclax is being evaluated as monother-
apy, in combination with zanubrutinib, 
and in combination with obinutu-
zumab with or without zanubrutinib in 
patients with B-cell malignancies. Tam 
et al. reported preliminary results for 
sonrotoclax at two doses in addition to 
zanubrutinib in a treatment-naïve all-
comer population with CLL/SLL [11]. 
Sonrotoclax 160 mg OD plus zanubruti-
nib was administered in 51 patients and 
sonrotoclax 320 mg OD plus zanubruti-
nib in 56 patients, with 8–12 weeks of 
zanubrutinib monotherapy preceding 
sonrotoclax dosing that included a 
daily or weekly ramp-up schedule. 
Overall, this was a poor-risk study pop-
ulation. Ten percent were aged ≥ 75 
years, and 26 % showed del(17p) and/
or TP53 mutation. Approximately one 
third had increased tumor lysis syn-
drome (TLS) risk. 

Both doses of sonrotoclax in combi-
nation with zanubrutinib proved safe 
and well tolerated. At the time of the 
analysis, almost all patients remained 
on treatment. Contusion and neutrope-
nia represented the most common AEs. 
With the exception of neutropenia and 
hypertension, AEs were mostly grade 1 
and 2. Only one patient required dose 
reduction due to neutropenia; 17 % re-
ceived transient treatment with G-CSF. 
Febrile neutropenia developed in 2 % 
and resolved without sequelae. Hyper-
tension was not accompanied by any 
clinical symptoms. No clinical or labo-
ratory TLS occurred with weekly or daily 
ramp-up. None of the patients devel-
oped atrial fibrillation. Diarrhea was 
mostly grade 1 and did not require any 
dose reductions. The dose reduction 
and discontinuation rates of sonroto-
clax were low at 5.3 % and 1.1 %, respec-
tively, in the total population. 

The analysis revealed promising effi-
cacy of sonrotoclax plus zanubrutinib. 
All of the patients responded by weeks 
24 and 48, with depth of response im-
proving over time (Figure 4). At 48 
weeks, the CR rates for sonrotoclax 
160 mg plus zanubrutinib and sonroto-
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clax 320 mg plus zanubrutinib were 
42 % and 33 %, respectively. High uMRD 
rates were achieved at both dose levels, 
although a trend was seen for higher 
uMRD rates with the 320 mg dose. 
uMRD4 was achieved in 48 % and 78 % 
with the 160 mg and 320 mg doses, re-
spectively, at week 24. Again, responses 
deepened over time. At a median fol-
low-up of 9.7 months, no patient had ex-
perienced progression or died at either 
sonrotoclax dose level. Based on these 
data, sonrotoclax 320 mg was selected 
for the phase III study investigating son-
rotoclax plus zanubrutinib in patients 
with treatment-naïve CLL/SLL. 

Relapsed/refractory disease

MRD-guided triple 
combination: CLL2-BAAG

Patients after 1–4 prior treatment lines 
were included in the phase II CLL2-
BAAG study that evaluated an MRD-
guided approach for the triple combina-
tion of acalabrutinib, venetoclax and 
obinutuzumab. This was preceded by 
optional debulking using bendamustine. 
Obinutuzumab was started in cycle 1, 
acalabrutinib in cycle 2 and venetoclax 
in cycle 3 with initial ramp-up. After 6 
cycles, the patients entered the mainte-
nance phase that included a reduced 
obinutuzumab administration sched-
ule, while the other two agents were con-
tinued in an unchanged manner. The 
duration of maintenance therapy was 
determined by the MRD status, as pa-
tients with uMRD at two consecutive 
measurements could stop treatment. 

At the time of the analysis reported at 
ASH 2023, all patients were off treatment 

after a median observation time of 34.4 
months [12]. The median treatment du-
ration of 14.7 months observed in this 
study was considerably shorter than the 
treatment duration with other options 
usually prescribed in the relapsed/re-
fractory setting, such as continuous BTK 
inhibition or venetoclax/rituximab. Few 
patients had to stop treatment early due 
to AEs (17.8 %); in most cases, discontin-
uation was prompted by uMRD that was 
achieved by 76 % of patients. In those 
who still had detectable MRD after in-
duction, responses deepened with on-
going treatment. This resulted in a best 
overall uMRD rate of 93.3 %. Patients 
who were pretreated with BTK inhibitors 
and/or venetoclax showed a similarly 
high uMRD rate of 94.4 %. Median time 
to uMRD in the peripheral blood was 5.4 
months. While most patients developed 
uMRD within the first months of induc-
tion treatment, conversion took longer 
in some cases, which is why the MRD-
guided approach was deemed valuable 
by the scientists as it ensures the suitable 
amount of treatment in the individual 
patient. uMRD translated into durable 
OS and PFS, with 30-month rates of 
100 % and 88.2 %, respectively. Despite 
the shorter duration of treatment, this 
compared favorably with other options 
established in the relapsed/refractory 
setting, all the more since the study pop-
ulation was enriched for patients har-
boring TP53 aberrations and those after 
pretreatment with BTK inhibitors and/
or venetoclax. 

Moreover, the authors sought to as-
sess whether the addition of circulating 
tumor DNA (ctDNA)-based MRD meas-
urements to flow cytometry (FCM) con-
tributes to early detection of progres-

sion. Overall, 564 paired FCM/ctDNA 
samples were available. Only five pa-
tients have progressed in the study to 
date. In two of three with CLL-type dis-
ease progression, ctDNA was indeed de-
tected before FCM MRD turned posi-
tive. In one patient who developed 
transformation to DLBCL, VDJ ctDNA 
but not FCM MRD was detected. Taken 
together, the addition of ctDNA-based 
analyses to standard FCM MRD assess-
ment appeared to improve the early de-
tection of (molecular) relapses, al-
though the sample sizes were small. 
ctDNA-based analyses were shown to 
be particularly beneficial in the setting 
of more dynamic and advanced disease, 
as well as in CLL with high-risk genetic 
features. 

ALPINE: 3-year findings

The randomized phase III ALPINE trial 
was initiated to perform a head-to-head 
comparison of zanubrutinib 160 mg 
BID (n = 327) and ibrutinib 420 mg OD 
(n = 325) in patients with relapsed/re-
fractory CLL/SLL after ≥ 1 systemic 
treatment. Approximately 23 % in each 
arm had deletion 17p and/or TP53 mu-
tation, and bulky disease was present in 
approximately 45 %. As previously re-
ported, zanubrutinib demonstrated 
significantly improved PFS compared  
to ibrutinib, with PFS rates of 78.4 %  
vs. 65.9 % at 24 months (HR, 0.65; 
p = 0.0024) [13]. 

The extended findings presented by 
Brown et al. at ASH 2023 showed sus-
tained PFS benefit of zanubrutinib [14]. 
After a median follow-up of 39.0 
months, the 36-month PFS rates were 
64.9 % vs. 54.8 %, which translated into 
a 32 % risk reduction (HR, 0.68; 
p = 0.0011). Zanubrutinib outper-
formed ibrutinib with respect to PFS 
across all subgroups including patients 
with del(17p)/TP53 mutation; in this 
population, the 36-month PFS rates 
were 58.6 % vs. 41.3 % (HR, 0.52; 
p = 0.0047). Furthermore, the PFS bene-
fit was consistent across multiple sensi-
tivity analyses. Analyses accounting 
only for events during active treatment 
and censoring for new CLL/SLL thera-
pies or for death due to COVID-19 
yielded significant risk reductions of 
31 % to 34 %. This shows that the PFS ad-
vantage observed with zanubrutinib 
was primarily driven by efficacy and not 

Figure 4: Complete and partial responses observed for sonrotoclax plus zanubrutinib
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by tolerability. Responses including CRs 
deepened over time in both arms, al-
though comparatively higher propor-
tions of patients treated with zanubruti-
nib achieved CR/CRi at different 
timepoints. At 48 months, the ORRs 
were 90.2 % vs. 82.8 % for zanubrutinib 
vs. ibrutinib, with CR/CRi rates of 10.4 % 
vs. 7.1 %. The 36-month OS rates were 
82.5 % vs. 79.6 % (HR, 0.75). 

The safety profile of zanubrutinib 
remained favorable compared to that 
of ibrutinib. Grade 3–5 AE rates were 
lower (72.5 % vs. 77.5 %), as were those 
for serious AEs (50.9 % vs. 59.0 %) and 
AEs leading to dose reduction (14.5 % 
vs. 18.2 %), treatment discontinuation 
(19.8 % vs. 26.2 %), and hospitalization 
(46.3 % vs. 55.6 %). Zanubrutinib gave 
rise to lower rates of cardiac AEs 
(24.7 % vs. 34.6 %) and serious cardiac 
AEs (3.4 % vs. 9.6 %), as well as cardiac 
AEs leading to treatment discontinua-
tion (0.9 % vs. 4.6 %) and death (0 % vs. 
1.9 %). Atrial fibrillation/flutter oc-
curred significantly less frequently 
with zanubrutinib than with ibrutinib 
(6.8 % vs. 16.4 %; p = 0.0001; Figure 5). 
Despite similar hypertension rates, the 
absolute change in systolic blood pres-
sure was lower in the experimental 
arm. The authors concluded that with 
more than three years of follow-up, 
these data reconfirm the improved effi-
cacy of zanubrutinib over ibrutinib and 
a more favorable safety profile in pa-
tients with relapsed/refractory CLL/
SLL. To date, ALPINE is the only study 
to demonstrate PFS superiority in a 
head-to-head comparison of BTK in-
hibitors. 

Q-TWiST in ALPINE

Using individual patient data from the 
ALPINE trial, a quality-adjusted time 
without symptoms of disease and toxic-
ity (Q-TWiST) analysis was conducted 
to elucidate the benefits and risks of za-
nubrutinib vs. ibrutinib. The findings re-
ported at ASH 2023 demonstrated an in-
crease in quality-adjusted survival with 
zanubrutinib compared to ibrutinib in 
high-risk patients (n = 73 and 71, re-
spectively) [15]. Zanubrutinib treat-
ment brought about a relative Q-TWiST 
gain of 9.14 %. This difference was statis-
tically significant across the arms 
(p < 0.001) and exceeded the relative 
Q-TWiST gain of 3.03 % observed for 
acalabrutinib vs. ibrutinib in a similar 
population included in the ELE-
VATE-RR study [16]. 

Time before disease progression 
with toxicity after randomization was 
slightly longer with zanubrutinib than 
with ibrutinib (11.54 vs. 11.38 months). 
As the authors noted, this could be ex-
plained in part by better treatment ad-
herence in the experimental arm of the 
ALPINE study. Overall, these findings 
that integrate both the length and qual-
ity of survival in addition to efficacy and 
toxicity provide insights that might help 
to inform clinical decision-making in 
the treatment of patients with relapsed/
refractory CLL. 

Performance of ibrutinib in 
ALPINE vs. ELEVATE-RR

Both zanubrutinib and acalabrutinib 
were compared to ibrutinib in the ran-

domized, controlled phase III ALPINE 
and ELEVATE-RR trials. In ALPINE, za-
nubrutinib demonstrated superior PFS 
vs. ibrutinib in an all-comer population, 
whereas in ELEVATE-RR, acalabrutinib 
showed non-inferior PFS in patients 
with del(17p) or del(11q) [13, 17]. In the 
absence of a head-to-head trial, an un-
anchored matching-adjusted indirect 
comparison (MAIC) was performed us-
ing a comprehensive list of matching 
variables to compare the performance 
of the ibrutinib control arms across AL-
PINE and ELEVATE-RR. To obtain com-
parable populations, the high-risk sub-
group from ALPINE, i.e., 123 patients 
with del(17p) or del(11q), was matched 
against aggregated data from 265 pa-
tients in the ibrutinib arm of the ELE-
VATE-RR trial. 

After population adjustment, no sta-
tistically significant differences were ob-
served between the ibrutinib arms of 
the two studies in terms of PFS accord-
ing to independent review (HR, 0.80; 
p = 0.3485) and PFS according to inves-
tigators (HR, 1.18; p = 0.4827) [18]. 
Moreover, no statistically significant dif-
ferences were noted regarding OS (HR, 
0.91; p = 0.7539). The results were robust 
across multiple sensitivity analyses. A 
scenario matching for additional treat-
ment effect modifiers and prognostic 
factors also generated results consistent 
with the main analysis. 

Richter transformation: 
tislelizumab/zanubrutinib 

Richter transformation, which de-
scribes transformation of CLL from an 

Figure 5: Significantly fewer atrial fibrillation/flutter events with zanubrutinib vs. ibrutinib
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indolent non-Hodgkin lymphoma into 
DLBCL or Hodgkin lymphoma, remains 
a particular unsolved clinical challenge. 
It occurs in 2–10 % of patients with CLL 
and involves a median OS of 3–10 
months [19-21]. The prospective, multi-
center, phase II RT1 trial assessed the 
combination of continuous zanubruti-
nib 160 mg BID and the PD-1 inhibitor 
tislelizumab 200 mg Q3W in patients 
with Richter transformation. Both in-
duction and consolidation treatment 
phases comprised six 21-day cycles. Re-
sponders were allowed to enter mainte-
nance during which both agents were 
administered until disease progression. 
The ORR after induction therapy was 
defined as the primary endpoint.

At ASH 2023, Al-Sawaf et al. pre-
sented the primary analysis of the RT-1 
study for 48 patients who constituted 
the full analysis set [22]. In this group, 
most had TP53 alteration and/or unmu-
tated IGHV status and/or complex kary-
otype. The median number of previous 
CLL-directed therapies was 3. Prior BTK 
and/or Bcl-2 inhibition had been ad-
ministered in the majority of patients. 
One previous treatment line directed 
against Richter transformation was al-
lowed; this was the case in 20.8 %. Ele-
vated LDH levels were found in 64.6 %. 
Almost 96 % of patients had DLBCL 
transformation. The risk according to 
CLL-IPI was high or very high in 25.6 % 
and 38.5 %, respectively.

Feasibility of the combined 
approach

Combined PD-1 checkpoint inhibition 
and BTK inhibition using tislelizumab 
and zanubrutinib was shown to be fea-
sible. Infections, which predominantly 
included COVID-19, as well as hemato-
logical toxicities and gastrointestinal 
AEs were reported most commonly. The 
majority of AEs were grade 1 or 2. Apart 
from three cases of fatal sepsis (5.3 %), 
no grade 5 AEs occurred. No atrial fibril-
lation was reported. Hypertension 
worsened in three patients (grade 1–3), 
and five cases of hematoma occurred. 
Potentially immune-related events in-
cluded two cases of hypothyroidism and 
five cases of liver enzymes increases. 

The primary endpoint of the study 
was met, with an ORR of 58.3 % 
(Figure 6). Almost 19 % of patients de-
veloped CR. At a median observation 

time of 13.9 months, 19 patients were 
still on treatment, and most of them had 
entered the maintenance phase. Me-
dian duration of response had not been 
reached yet, with 70.6 % of patients re-
sponding at 6 months. Likewise, me-
dian OS had not been reached, while 
median PFS was 10.0 months. The 
12-month OS rate was 74.7 %, and the 
12-month PFS rate was 46.9 %. 

Subsequent therapies mainly in-
cluded chemo(immuno)therapy that 
was administered in 50.0 %. Nineteen 
percent of patients went on to receive 
consolidative stem cell transplantation. 
At present, longer post-transplant fol-
low-up is required to definitely assess 
long-term outcomes in these patients, 
although this approach appears feasi-
ble. Median TTNT was 12.5 months, 
with a 12-month TTNT rate of 50.2 %. 
Furthermore, analyses were conducted 
to identify predictors of response. 
Whereas cytogenetic features and pa-
tient characteristics were not signifi-
cantly associated with the ORR, factors 
associated with PFS included severe 
constitutional symptoms at presenta-
tion, ECOG > 0 and elevated levels of 
LDH, thymidine kinase and serum β2-
microglobulin (> 3.5 mg/L). However, 
the effect sizes were narrow, and these 
data are preliminary. A comprehensive 
workup of all samples is ongoing to en-
able the identification of patients who 
might benefit from checkpoint-inhibi-
tor–based treatment. The protocol of the 
RT1 study has recently been amended 
to further improve outcomes in an addi-
tional cohort treated with tislelizumab 
plus zanubrutinib and sonrotoclax. 

BRUIN study: pirtobrutinib 
after covalent BTK inhibition

Treatment with covalent BTK inhibitors 
is eventually discontinued in the vast 
majority of patients due to progression 
or intolerance [23, 24]. Limited treat-
ment options in this setting represent a 
major unmet medical need in the man-
agement of patients with CLL/SLL. 
Venetoclax-based regimens are fre-
quently used after failure of covalent 
BTK inhibitors, which leads to an in-
creasing number of patients who are re-
fractory both covalent BTK and Bcl-2 in-
hibition. In light of poor outcomes, 
additional treatment options are called 
for [25].

The phase I/II BRUIN study evalu-
ated the highly selective, non-covalent 
BTK inhibitor pirtobrutinib in 282 pa-
tients pretreated with covalent BTK in-
hibition. Among these, 154 were Bcl-
2-inhibitor–naïve (BCL2i-N), while 128 
were Bcl-2-inhibitor–exposed (BCL2i-E). 
The median number of prior lines of 
systemic therapy was 3 and 5 for the 
BCL2i-N and BCL2i-E groups, respec-
tively. Also, greater proportions of the 
Bcl-2-inhibitor–pretreated patients had 
undergone CAR-T cell therapy (12 % vs. 
1 %) and allogeneic stem cell transplan-
tation (5 % vs. 1 %). After the initial dose 
escalation evaluating pirtobrutinib 
doses of 25 to 300 mg OD, the expansion 
phase of the BRUIN study investigated 
the recommended phase II dose of 
200 mg OD. Woyach et al. reported re-
sults after a median follow-up of 30 
months [26].

According to this update, pirtobruti-
nib continued to demonstrate clinically 
meaningful and durable efficacy. The 
ORR including partial response with 
lymphocytosis was 81.6 % in all pa-
tients, with CRs resulting in 1.8 %. Al-
most all patients achieved some de-
crease in lymph node size. A subgroup 
of 19 individuals after only one therapy 
prior to pirtobrutinib showed an ORR of 
89.5 %. In the BCL2i-N and BCL2i-E co-
horts, the ORRs were similar at 83.1 % 
and 79.7 %, respectively, although CRs 
were found in the BCL2i-N cohort only 
(Table 1). Consistent ORR benefits 
emerged across subgroups in both 
BCL2i-N and BCL2i-E patients. How-

Figure 6: Responses obtained with tislelizumab 
plus zanubrutinib in the setting of Richter 
transformation
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ever, within the BCL2i-N cohort, there 
was a trend toward a lower ORR for pa-
tients with PLCg2 mutation; this also 
applied to the BCL2i-E group that addi-
tionally showed a trend toward a de-
creased ORR in the presence of IGHV 
mutation. Responses were increased in 
the BCL2i-E patients who featured 
del(17p) and/or TP53 mutation. 

While median OS had not been 
reached in the total group, median PFS 
was 19.4 months. At 24 months, 73.2 % of 
patients were alive, and 38.6 % were pro-
gression-free. In the BCL2i-N and BCL2i-
E cohorts, median PFS was 23.0 and 15.9 
months, respectively, while median OS 
had not been reached in either cohort 
and the 24-month OS rates were 83.1 % 
and 60.6 %, respectively. This indicated 
the availability of effective subsequent 
options for the BCL2i-N cohort. 

Pirtobrutinib treatment was well tol-
erated, with relatively low overall rates of 
significant toxicity. Bruising was the 
most common treatment-related AE 
(TRAE) of interest (any grade, 19.1 %; 
grade 3/4, 0 %), followed by infections 
(any grade, 12.8 %; grade 3/4, 4.3 %). 
Atrial fibrillation/flutter occurred in 
1.4 % (grade 3/4, 0.7 %). Similar safety 
profiles were seen across the BCL2i-N 
and BCL2i-E cohorts. Only four and 
three individuals in the BCL2i-N and 
BCL2i-E cohorts, respectively, discontin-

ued treatment due to TRAEs. In nine and 
two patients, respectively, TRAEs neces-
sitated dose reduction. As the authors 
concluded, these results suggest that 
continuation of BTK pathway inhibition 
is an important sequencing approach in 
the treatment of patients with CLL/SLL. 

Pirtobrutinib plus venetoclax ± 
rituximab 

Another pirtobrutinib-based approach 
explored in the BRUIN study is 2-year, 
fixed-duration combination treatment 
with pirtobrutinib/venetoclax (PV, 
n = 15) and rituximab/pirtobrutinib/
venetoclax (PVR; n = 10). While prior 
covalent BTK inhibition was permitted, 
prior venetoclax or other Bcl-2 inhibi-
tors were not. Pirtobrutinib and veneto-
clax were given for 24 cycles. Rituximab 
was administered in cycles 1–6. 

Findings presented at ASH 2023 
showed promising efficacy of pirtobru-
tinib plus venetoclax ± rituximab [27]. 
The ORRs for PV and PVR were 93.3 % 
and 100 %, respectively, with CRs of 
46.7 % and 30.0 %, respectively (Table 2). 
Changes in the sum of products of tu-
mor diameters from baseline were sim-
ilar among BTK-inhibitor–naïve and 
BTK-inhibitor–pretreated patients. Al-
most 71 % of patients achieved uMRD at 
cycle 13, und 87.5 % achieved uMRD at 

some time during the trial. All but one 
patient sustained uMRD during subse-
quent assessments. At 24 months, 
79.5 % of the total population were pro-
gression-free. Pharmacokinetic analy-
ses demonstrated no apparent drug-
drug interactions between pirtobrutinib 
and venetoclax. Both combination regi-
mens had pharmacokinetic exposures 
comparable to the monotherapies. 

Pirtobrutinib plus venetoclax ± ritux-
imab was well tolerated. No dose-limit-
ing toxicities occurred in either cohort. 
TRAEs of interest mainly included in-
fections and bruising, and the grade ≥ 3 
event rates were very low. Two clinical 
TLS cases related to venetoclax dose es-
calation were noted in the PV group, al-
though both patients completed all cy-
cles of combination therapy. The safety 
profiles were generally similar across 
the cohorts. At present, the phase III 
BRUIN CLL-322 trial is comparing PVR 
with venetoclax/rituximab in previously 
treated CLL patients (NCT04965493). 

Pooled phase Ib/II data on 
lisaftoclax

The selective Bcl-2 inhibitor lisaftoclax 
has demonstrated efficacy and tolera-
bility in patients with CLL [28, 29]. Zhou 
et al. reported updated pooled data for 
47 patients with relapsed/refractory 
CLL who had been treated with lisafto-
clax 100 mg, 200 mg, 400 mg, 600 mg 
and 800 mg OD until disease progres-
sion in the phase Ib/II studies 
APG2575CN001 and APG2575CC101 
[30]. A daily ramp-up schedule was 
used to prevent TLS. Almost half of the 
population had previously received ≥ 3 
treatment lines. 

After a follow-up of 14 months, 
lisaftoclax showed significant efficacy at 
400 mg, 600 mg and 800 mg, and poten-
tially at 200 mg. The ORR was 73.3 %, 
with a CR/CRi rate of 24.4 %. Escalating 
dose levels were associated with increas-
ing CR/CRi rates; at 400 mg, 600 mg and 
800 mg, the rates were 16.7 %, 23.1 % 
and 33.3 %, respectively. Median OS had 
not been reached, and the 30-month OS 
rate was 86.3 %. Median PFS was 18.53 
months. Grade 3/4 AEs and serious 
TRAEs occurred in 68.1 % and 14.9 %, 
respectively. AEs led to treatment dis-
continuation in 2.1 %. The analysis iden-
tified no significant new or unmanagea-
ble safety findings.� n

TABLE 1 

Efficacy of pirtobrutinib in BTK-inhibitor–pretreated patients without 
(left) and with (right) Bcl-2 inhibitor pretreatment

BCL2i-N (n = 154) BCL2i-E (n = 128)

Overall response rate including PR-L, % 83.1 79.7

Best response, n (%)

  Complete response 5 (3.2) 0 (0)

  Nodular partial response 2 (1.3) 0 (0)

  Partial response 108 (70.1) 88 (68.8)

  Partial response with lymphocytosis (PR-L) 13 (8.4) 14 (10.9)

TABLE 2 

Response rates for pirtobrutinib plus venetoclax ± rituximab

Pirtobrutinib +  
venetoclax (n = 15)

Pirtobrutinib + venetoclax + 
rituximab (n = 10)

Total (n = 25)

Overall response rate, % 93.3 100 96

Best response, n (%)

  Complete response 7 (46.7) 3 (30.0) 10 (40.0)

  Partial response 7 (46.7) 7 (70.0) 14 (56.0)

  Disease stabilization 1 (6.7) 0 1 (4.0)
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Exploring chemotherapy-free approaches in the treatment 
of DLBCL 	

Smart Stop:  
quadruplet therapy

For decades, the CHOP regimen has 
been the first-line standard of care for 
patients with newly diagnosed diffuse 
large B-cell lymphoma (DLBCL). Signif-
icant improvement was achieved 
through the addition of rituximab 
(R-CHOP). Ever since, however, multi-
ple clinical trials investigating expanded 

or alternative treatment regimens have 
not succeeded in further improving pa-
tient outcomes. The Smart Start study 
assessing rituximab, lenalidomide and 
ibrutinib was the first study to address 
newly diagnosed DLBCL with a targeted 
combination before chemotherapy [1]. 
This regimen gave rise to an overall re-
sponse rate (ORR) of 86 %, a complete 
remission (CR) rate of 36 % and durable 
responses, thus establishing the poten-

tial for the development of biologically 
driven and non-cytotoxic first-line ther-
apies in the setting of DLBCL. 

In order to improve upon Smart 
Start, the single-center, open-label 
phase II Smart Stop study was con-
ducted using the LTRA combination, 
i.e., lenalidomide, the CD19-directed 
antibody tafasitamab, rituximab, and 
the second-generation BTK inhibitor 
acalabrutinib instead of ibrutinib. At 
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ASH 2023, Westin et al. reported the re-
sults for Cohort 1 (n = 30) [2]. After 4 cy-
cles of LTRA, patients who showed CR 
according to PET/CT received 6 cycles 
of LTRA, with CHOP being adminis-
tered for the first 2 cycles only. Those 
who had partial response (PR), stable 
disease (SD) or disease progression af-
ter the initial 4 cycles were treated with 
6 cycles of LTRA plus CHOP. The ORR af-
ter 4 cycles of LTRA and the CR rate at 
the end of therapy constituted the pri-
mary endpoints. 

This comparison was based on the 
hypothesis that LTRA for 4 cycles will 
improve upon the 36 % CR observed in 
Smart Start, thus enabling the use of less 
or no chemotherapy. Patients with any 
subtype of large B-cell lymphoma were 
eligible. Twenty-five (83 %) had a 
non-germinal center B-cell (GCB) sub-
type, while 5 (17 %) had a GCB subtype.  

Deep responses despite 
reduced CHOP

After 4 cycles of LTRA, the CR rate was 
63.3 %, which included four of the five 
GCB patients (Table 1). All patients re-
sponded to the treatment. Nineteen pa-
tients achieved CR and were allocated 
to 2 cycles of CHOP plus 6 cycles of 
LTRA, while 11 concurrently received 
LTRA and CHOP for 6 cycles after failing 
to achieve CR. The CR of the total group 
after 6 cycles of LTRA and 2 cycles of 
CHOP was 93.3 % (Table 1). At the time 
of the analysis, 22 individuals had com-
pleted the entire treatment; all of them 
achieved CR. Seven of the first 10 pa-
tients received only 2 cycles of CHOP 
and remained in ongoing remission at 
> 9 months. To date, no patient has pro-
gressed or died. 

The depth of response was assessed 
using circulating tumor DNA (ctDNA) in 
15 patients. Among these, 12 (80 %) 
achieved CR according to imaging. Five 
patients (33 %) had undetectable dis-
ease burden after 4 cycles of LTRA. In 
87 %, a > 2 log-fold reduction was ob-
served. Toxicities of interest reported 
with LTRA and CHOP included neutro-
penia (87 %), fatigue (73 %), rash (43 %) 
and infections (30 %). Rash was man-
ageable with dose reductions and inter-
ruptions. Neutropenia was the most 
common toxicity with the combined 
regimen (any grade, 80 %) but did not 
lead to dropouts due to infections. 

In their summary, the authors noted 
that targeted therapies alone are safe 
and effective as initial first-line treat-
ment in patients with DLBCL, with less 
than 6 cycles of CHOP appearing feasi-
ble in case of response to LTRA with 
short follow-up. Basically, the Smart 
Stop study established the feasibility of 
targeted therapy with reduced chemo-
therapy and of response-adapted trials 
evaluating novel combinations. The 
next stage of the Smart Stop study will 
assess the efficacy of a completely 
chemotherapy-free approach involving 
6 further cycles of LTRA in patients who 
have achieved CR after the first 4 cycles. 

Mosunetuzumab/polatuzumab 
vedotin for the unfit

In elderly, unfit or frail patients, first-
line standard treatment with R-CHOP is 
frequently administered at reduced 
doses such as R-miniCHOP [3], although 
attenuated regimens are associated 
with inferior outcomes [4]. This raises 
the need for approaches that are both 
less toxic and more efficacious. At ASH 
2023, Olszewski et al. presented initial 
safety and efficacy data from an ongoing 
phase I/II study evaluating the combi-
nation of the CD20xCD3 bispecific anti-
body mosunetuzumab and the CD79b-

directed antibody-drug conjugate 
polatuzumab vedotin as first-line ther-
apy for elderly and unfit patients (i.e., 
aged ≥ 80 years or 65–79 years and con-
sidered ineligible for chemoimmuno
therapy) [5]. Step-up dosing of subcuta-
neously administered mosunetuzumab 
in cycle 1 was followed by mosunetu-
zumab 45 mg on day 1 of cycles 2–8. Pa-
tients who achieved PR or SD at the end 
of this treatment period were allowed to 
continue for up to 9 additional cycles. 
Polatuzumab vedotin was administered 
intravenously on day 1 of cycles 1–6. 

The ORR at the time of the primary re-
sponse assessment after cycle 8 was de-
fined as the primary efficacy endpoint. 
Other cytokine release syndrome (CRS) 
mitigation strategies in addition to step-
up dosing of mosunetuzumab included 
pre-medication with dexamethasone, 
acetaminophen and diphenhydramine. 
According to the simplified geriatric as-
sessment, only one out of 108 patients 
(0.9 %) was considered fit; 59.3 % and 
39.8 % were classified as unfit and frail, 
respectively. Multiple comorbidities and 
polypharmacy were present. The safety 
and efficacy cohorts comprised 108 and 
101 patients, respectively. 

Mosunetuzumab/polatuzumab ve-
dotin was shown to induce encouraging 
response rates and durable CRs. At the 

TABLE 1 

Responses to treatment with lenalidomide, tafasitamab, rituximab and 
acalabrutinib (LTRA) in Smart Stop

Response rate, n (%) After 4 cycles of LTRA After 6 cycles of LTRA and 2 cycles of CHOP

All (n = 30) GCB (n = 5) All (n = 30)

Complete response 19 (63.3) 4 (80) 28 (93.3)

Partial response 11 (36.7) 1 (20) 2 (6.7)

Stable disease 0 0 0

Progressive disease 0 0 0

Overall response rate 30 (100) 30 (100) 

TABLE 2 

Response rates observed with mosunetuzumab plus polatuzumab 

Response rate, n (%) End of treatment (n = 101) Best overall response (n = 101)

Overall response rate 65 (64.4) 81 (80.2)

Complete response 57 (56.4) 66 (65.3)

Partial response 8 (7.9) 15 (14.9)

Stable disease 4 (4.0) 4 (4.0)

Progressive disease 10 (9.9) 4 (4.0)

Not done or missing 22 (21.8 ) 12 (11.9)
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end of treatment, the ORR was 64.4 %, 
and 56.4 % of patients experienced CR 
(Table 2). The best ORR was 80.2 %, with 
CRs resulting in 65.3 %. The difference 
between these two analyses is attrib-
uted to 22 patients who were not evalu-
able at the end of treatment due to ad-
verse events (AEs), death, and subject 
withdrawal after attaining response. 
This again reflects the frailty and high 
comorbidity burden of this study popu-
lation. Six of 8 patients with PR at the 
end of treatment continued mosunetu-
zumab therapy beyond cycle 8, and 
three of them succeeded in converting 
to CR. Median duration of CR had not 
been reached, and 71.4 % remained in 
remission at 9 months. Similar observa-
tions were made with respect to pro-
gression-free survival (PFS). Median 
PFS was 11.9 months; at 12 months, 
49.7 % of patients were progression-
free. Overall, 63.4 % of patients re-
mained in follow-up without any evi-
dence of progression. 

Fatal COVID-19 infections 
mainly in frail patients 

Immunohistochemistry and immuno-
fluorescence analyses based on pre-
treatment biopsies found no association 
between the tumor immune cell com-
position and the treatment response, as 
the latter was independent of the base-
line levels of B cells, cytotoxic T cells, 
and activated lymphocytes. This sug-
gests that combining a bispecific anti-
body with an antibody-drug conjugate 
contributes to mitigating the depend-
ence of responses on these features. 

Overall, the safety profile of the com-
bination was consistent with that of the 
individual drugs. Among mosunetu-
zumab-related AEs, neutropenia (any 
grade, 36.1 %) and CRS (any grade, 
29.6 %) prevailed. CRS events were 
mostly grade 1 and 2 and were well 
managed, with no treatment discontin-
uations reported due to this AE. Grade 
3/4 neutropenia occurred in 30.6 %, al-
though no febrile neutropenia was ob-
served. Serious infections were noted in 
25.0 % (grade ≥ 3, 23.1 %). Thirteen of 18 
fatal AEs were infections, and 10 (77 %) 
of these were COVID-19 infections that 
mostly affected patients who were frail 
per simplified geriatric assessment. 
Eighty percent of fatal COVID-19 events 
occurred during the Omicron waves in 

2022. All patients had received at least 
one dose of COVID-19 vaccine, and 
seven had undergone COVID-19–spe-
cific antiviral treatments. 

The authors noted that the number 
of fatal AEs other than COVID-19 was 
comparable with those observed in sim-
ilar patient populations with DLBCL. 
They concluded that elderly unfit or frail 
patients with previously untreated 
DLBCL may be at increased risk of se-
vere complications of COVID-19 infec-
tions. At the same time, regimens such 
as mosunetuzumab/polatuzumab ve-
dotin might help to improve the future 
treatment landscape for this understud-
ied population. Incorporation of simpli-
fied geriatric assessments in clinical tri-
als of elderly unfit or frail patients 
appeared feasible and beneficial to 
identify a population for treatment ap-
proaches that minimize or eliminate cy-
totoxic chemotherapy. 

Zanubrutinib, rituximab & 
polatuzumab vedotin

A Chinese study investigated the combi-
nation of polatuzumab vedotin, zanu-
brutinib and rituximab in previously 
untreated frail and elderly patients 
(aged > 70 years or 60–69 plus ECOG 
2–4) with DLBCL. After 3 cycles of triplet 
therapy, patients who had CR or PR con-
tinued treatment for another 3 cycles, 
while those with SD or disease progres-
sion received second-line agents. The 
second response assessment at cycle 6 
was followed by zanubrutinib mono-
therapy in case of CR, whereas patients 
with PR, SD or progressive disease went 
on to second-line treatment. Polatu-
zumab vedotin and rituximab were ad-
ministered intravenously on day 1 of 
each cycle, while zanubrutinib 160 mg 
BID was taken on days 1-21 of the 21-
day cycles. The ORR after 6 cycles con-
stituted the primary endpoint. At ASH 
2023, Ren et al. reported findings for 19 
patients, most of whom were aged ≥ 70 
years, had IPI scores of 3–5, and Ann Ar-
bor disease stage III-IV [6]. 

All of the 12 patients who underwent 
the interim efficacy assessment after 3 
cycles responded, with 8 and 4 obtaining 
CR and PR, respectively. Three patients 
were evaluable for the primary end-
point; in this group, too, all patients were 
responders, and all of them achieved 
CR. After a median follow-up of 114 

days, no progression or relapse had oc-
curred. The most common any-grade 
AEs were decreased neutrophil count 
(15.8 %) and upper respiratory infection 
(10.5 %). Lung infections represented 
the most common grade 3/4 AE. All pa-
tients recovered from AEs under best 
supportive care. The zanubrutinib dose 
was decreased to 80 mg BID in one indi-
vidual due to transaminase elevation. 

In their summary, the authors noted 
that the triple combination of polatu-
zumab vedotin, rituximab and zanubru-
tinib showed promising efficacy with 
rapid and deep responses in previously 
untreated frail and elderly patients with 
DLBCL. A prospective phase IIb trial is 
ongoing to further evaluate the triplet 
regimen as first-line treatment for this 
population (NCT05940064). 

ELM-2: odronextamab

Patient outcomes in the relapsed/re-
fractory DLBCL setting are still poor, 
and there is an unmet need for novel 
therapies that provide rapid disease 
control while improving long-term out-
comes. The CD20xCD30 bispecific anti-
body odronextamab has shown en-
couraging efficacy and generally 
manageable safety in heavily pretreated 
patients with relapsed/refractory 
DLBCL in the phase I ELM-1 study [7] 
and the open-label, multicohort, multi-
center phase II ELM-2 trial. At the time 
of the interim analysis of ELM-2, the 
ORR was 49.2 %, with a CR rate of 30.8 % 
and median duration of response of 
10.2 months [8]. Ayyapan et al. pre-
sented the final analysis of the re-
lapsed/refractory DLBCL cohort from 
the ELM-2 study at ASH 2023 [9].

Patients in this cohort (n = 127) were 
refractory to or had relapsed after ≥ 2 
prior lines of therapy, which included 
an anti-CD20 antibody and an alkylator. 
Overall, this was a heavily pretreated, 
highly refractory population. Fifty-five 
percent had primary refractory disease, 
and 86.6 % were refractory to the last 
line of therapy. Cycle 1 included the 
step-up to odronextamab 20 mg, while 
odronextamab 160 mg was adminis-
tered on days 1, 8 and 15 of cycles 2–4. 
Finally, maintenance treatment con-
sisted of 320 mg Q2W from cycle 5. Pa-
tients who achieved CR for ≥ 9 months 
in the maintenance phase could transi-
tion from biweekly to four-weekly inter-
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vals. ORR by independent review was 
defined as the primary endpoint. 

Encouraging efficacy in high-
risk individuals

After a median follow-up of 29.9 months, 
52.0 % of patients responded, and 31.5 % 
achieved CR. The median duration of re-
sponse and CR was 10.2 and 17.9 months, 
respectively. At 12 and 24 months, CRs 
persisted in 61.5 % and 47.2 % of pa-
tients, respectively. Odronextamab gave 
rise to encouraging ORRs across high-
risk subgroups such as elderly patients 
and those with transformed and dou-
ble-hit disease. In the total study group, 
median PFS was 4.4 months, with 
12-month and 24-month PFS rates of 
29.6 % and 21.1 %, respectively. Patients 
who obtained CR fared considerably bet-
ter with respect to median PFS than 
those achieving PR (20.4 and 5.8 months, 
respectively). At 24 months, 47.5 % vs. 
18.9 % of complete and partial respond-
ers, respectively, were progression-free. 
Likewise, median OS had not been 
reached in patients with CR and was 17.0 
months in those with PR. In the overall 
population, median OS was 9.2 months. 

Exploratory biomarker analyses 
demonstrated that PFS was better in pa-
tients with undetectable minimal resid-
ual disease (MRD) than in those with 
ctDNA that persisted at day 15 of cycle 4 
(HR, 0.27). Even in the absence of CR, 
there was a marked difference between 
the cohorts with detectable and cleared 
ctDNA (Figure 1). Moreover, the assess-
ment of PFS by the LymphGen classifi-
cation indicated that the EZB subtype 
conferred longer PFS than the other 
subtypes. 

The safety profile of odronextamab 
therapy was consistent with previous re-
ports. CRS was observed in 55.1 %, al-
though most events were grade 1 (40 %) 
or 2 (11.7 %) and confined to cycle 1. 
With supportive measures, they resolved 
within a median of 2 days. No immune 
effector cell-associated neurotoxicity 
syndrome (ICANS) events were re-
ported. Pyrexia occurred in 22.8 % and 
neutropenia in 20.5 %. Treatment-re-
lated AEs led to dose reduction and dis-
continuation in 3.1 % and 9.4 %, respec-
tively. Any-grade infections emerged in 
64.6 %, with COVID-19 observed in 
18.1 % that was fatal in 5 patients (3.9 %). 
Other infection events included pneu-

monia (14.2 %), upper respiratory tract 
infection (8.7 %), urinary tract infection 
(8.7 %), and Pneumocystic jirovecii 
pneumonia (6.3 %). Treatment-related 
infections prompted permanent discon-
tinuation of odronextamab in 4.7 %. Pa-
tient-reported outcomes were collected 
using the EORTC QLQ-C30 and other in-
struments throughout the study. Ac-
cording to this analysis, the scores for 
pain and emotional functioning were 
maintained or improved from baseline 
through week 42. 

Taken together, the final results from 
the pivotal phase II ELM-2 study con-
firm highly encouraging clinical activity 
of odronextamab in patients with heav-
ily pretreated relapsed/refractory 
DLBCL. Based on these findings, the 
randomized phase III trials OLYMPIA-3 
and OLYMPIA-4 are evaluating odronex-
tamab in patients with previously un-
treated and relapsed/refractory DLBCL, 
respectively. 

Epcoritamab plus lenalidomide

Avivi et al. reported the first results for 
the combination of the subcutaneously 
administered CD3xCD20 bispecific an-
tibody epcoritamab and lenalidomide 
in patients with CD20-positive, re-
lapsed/refractory DLBCL who were 
treated in arm 1 of the EPCORE NHL-5 
study (n = 35) [10]. They had previously 
received ≥ 1 anti-CD20 antibody-con-
taining systemic therapy and were inel-
igible for autologous stem cell trans-
plantation or had failed prior stem cell 
transplantation; prior CAR T-cell 
therapy was allowed. This was a high-
risk population, as 51 % had R-IPI scores 
of 3–5 and primary refractory disease 

was present in 43 %. Prior CAR T-cell 
therapy had been administered in 23 %. 
The experimental treatment in arm 1 of 
the EPCORE NHL-5 trial included 
twelve 28-day cycles of the combina-
tion. Epcoritamab was administered at 
its full dose of 48 mg on days 15 and 22 
of cycle 1 after initial step-up, as well as 
on days 1, 8, 15 and 22 of cycles 2–3 and 
on day 1 of cycles 4–12. Lenalidomide 
25 mg OD was taken on days 1–21 of all 
12 cycles. CRS prophylaxis using di-
phenhydramine, acetaminophen and 
corticosteroids was mandatory with the 
first four epcoritamab doses. 

Epcoritamab in combination with le-
nalidomide induced deep and durable 
responses. The ORR was 71.9 %, with CR 
resulting in 53.1 %. ORR and CR rates 
were fairly consistent across the pre-
specified high-risk subgroups including 
patients with advanced age and prior 
CAR T-cell therapy. Median duration of 
CR had not been reached at the time of 
the analysis. MRD negativity was 
achieved early on, with 83 % of patients 
showing MRD-negative CR after 2 cy-
cles, and was sustained throughout 
treatment. 

Epcoritamab plus lenalidomide 
demonstrated a manageable safety 
profile that was consistent with the es-
tablished profiles. Grade 3/4 epcorita-
mab-related treatment-emergent AEs 
(TEAEs) were observed in 66 %. TEAE-
induced delay or interruption of ep-
coritamab was observed in 80 %, while 
only 3 % of patients discontinued 
epcoritamab due to TEAEs that were 
related to this drug. No grade 5 TEAEs 
related to epcoritamab occurred. The 
most common grade ≥ 3 TEAE was 
neutropenia (51 %), although no neu-

Figure 1: Progression-free survival by ctDNA MRD response in patients without complete remission at 
day 15 of cycle 4 of odronextamab therapy
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Figure 2: Treatment with epcoritamab plus lenalidomide: peak of the IL-6 levels at day 16 of cycle 1 
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tropenic events led to the discontinua-
tion of epcoritamab. At 69 %, CRS was 
the most common TEAE; these events 
were primarily low-grade, and all 
resolved with tocilizumab and/or 
corticosteroid treatment. The CRS on-
set showed predictable timing, with 
most events occurring after the first 
full dose. 

According to a biomarker analysis, 
the incidence and severity of CRS were 
reflected by the cytokine levels, as IL-6 
peaked on day 16 of cycle 1, i.e., imme-
diately after the first full dose (Figure 2). 
The analysis revealed similar findings 
for IL-2 and IFN-γ. One patient devel-

oped grade 3 ICANS that resolved after 
two days. The authors pointed out that 
these data are the first results of a 
bispecific antibody in combination 

with lenalidomide for relapsed/refrac-
tory DLBCL and support further explo-
ration of epcoritamab plus lenalido-
mide in these patients.� n
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Innovative agents in marginal zone lymphoma and other 
B-cell malignancies
	

Relapsed/refractory MZL: 
sonrotoclax 

Relapses are common in patients with 
marginal zone lymphoma (MZL), and 
sequential therapy is often necessary. At 
ASH 2023, Tedeschi et al. reported find-
ings for 22 patients with relapsed/refrac-
tory MZL who received the oral second-
generation Bcl-2 inhibitor sonrotoclax at 
different dose levels (i.e., 40 mg, 160 mg, 
320 mg, 640 mg OD) in the first-in-hu-
man, phase I, multicenter BGB-11417-
101 study [1]. Dose expansion started 
with the 640 mg dose; the 320 mg dose 

was expanded later to include 10 addi-
tional patients. 

Ten participants received sonrotoclax 
640 mg. Even at this dose level, the maxi-
mum tolerated dose was not reached, al-
though pyrexia was more common with 
the 640 mg dose than with all other doses 
(40 % vs. 25 %). This also applied to con-
stipation (30 % vs. 17 %), diarrhea (30 % 
vs. 8 %), and headache (30 % vs. 8 %). No 
clinical tumor lysis syndrome (TLS) oc-
curred, while two transitory cases of lab-
oratory TLS emerged in patients with 
high baseline levels of circulating cells, 
including a patient with a very large 

spleen that significantly decreased in 
size with the first dose. Dose interrup-
tions were called for in three patients due 
to adverse events (AEs), and one patient 
had to discontinue treatment. 

In the efficacy-evaluable cohort, 70 % 
responded to sonrotoclax 640 mg, with 
40 % achieving complete response (CR). 
Responses proved durable in the 640 mg 
group; at a median follow-up of 8.7 
months, 6 of 10 patients were continuing 
on treatment. Taken together, sonroto-
clax demonstrated promising single-
agent activity in the setting of relapsed/
refractory MZL. 

4/2023memo 27© Springer-Verlag



ASH 2023 special issue

TABLE 

Outcomes observed for pirtobrutinib in heavily pretreated patients with relapsed/refractory MZL

Endpoint All MZL patients 
(n = 36)

Prior cBTKi treatment 
(n = 26)

No prior cBTKi treatment 
(n = 10)

Overall response rate, % 50.0 46.2 60.0

Complete response, n (%) 1 (2.8) 0 (0.0) 1 (10.0)

Partial response, n (%) 17 (47.2) 12 (46.2) 5 (50.0)

Median duration of response, months 12.7 7.4 Not estimable

Median progression-free survival, months 16.5 9.2 Not estimable

Median overall survival, months Not estimable Not estimable Not estimable

Non-covalent BTK inhibition 
with pirtobrutinib

Another option under investigation in 
relapsed/refractory MZL is the non-co-
valent BTK inhibitor pirtobrutinib. The 
phase I/II BRUIN study evaluated pirto-
brutinib in 36 patients with MZL after a 
median of three prior systemic treat-
ment lines. Covalent BTK inhibition 
(cBTKi) had been administered in 72 % 
of patients, and all of them had received 
anti-CD20 antibodies. Progression had 
been the reason for discontinuation of 
cBTKi therapy in 77 %. 

In this heavily pretreated cohort, pir-
tobrutinib showed encouraging efficacy 
with an overall response rate (ORR) of 
50.0 % in the total cohort; in patients 
with and without previous cBTKi ther-
apy, the ORRs were 46.2 % and 60.0 %, 
respectively (Table) [2]. Responses 
lasted for a median of 12.7 months, and 
median progression-free survival was 
16.5 months. For both of these end-
points, the results were improved in 
cBTKi-naïve patients compared to the 
cBTKi-pretreated group. Median overall 
survival had not been reached in any of 
these cohorts. At 18 months, 81.8 % of all 
patients were alive, and 46.6 % were pro-
gression-free. 

Pirtobrutinib was well tolerated. 
Treatment-related adverse events 
(TRAEs) required discontinuation and 
dose reduction in 5.6 % and 11.1 %, re-
spectively. Among TRAEs of interest, 
bruising and rash were most common 
(any grade, 25.0 % and 19.4 %, respec-
tively). No grade 3/4 TRAEs occurred 
with the exception of hypertension 
(2.8 %). The authors concluded that pir-
tobrutinib might be a promising chemo
therapy-free option after cBTKi pre-
treatment in patients with relapsed/
refractory MZL. 

BTK degrader BGB-16673

Disease progression in BTK-inhibitor–
treated patients with B-cell malignan-
cies can be due to resistance mutations 
within BTK that arise on both covalent 
and non-covalent agents [3, 4]. Conse-
quently, there is a need for new ap-
proaches to address the shortcomings 
of existing BTK inhibitors. The BTK de-
grader BGB-16673 has been shown to 
degrade both wild-type BTK and cova-
lent as well as non-covalent BTK-inhib-
itor–resistant mutant proteins such as 
V416L, M437R, T474I, C481S, thus in-
ducing tumor suppression [5, 6]. 

Seymour et al. presented preliminary 
safety and efficacy results for 50 patients 
enrolled in the ongoing BGB-16673-101 
study that is testing BGB-16673 in pa-
tients with relapsed or refractory B-cell 
malignancies including MZL, follicular 
lymphoma (FL), mantle cell lymphoma 
(MCL), chronic lymphocytic leukemia 
(CLL)/small lymphocytic lymphoma 
(SLL), Waldenström macroglobuline-
mia (WM), diffuse large B-cell lym-
phoma (DLBCL), and Richter transfor-
mation [7]. Prior to inclusion, patients 
had been treated with ≥ 2 therapies and 
had received a covalent BTK inhibitor if 
this was locally approved for their dis-
ease. BGB-16673 was administered at 
five dose levels ranging from 50 mg to 
500 mg.

The agent resulted in meaningful re-
sponses, with an ORR of 57 % at all 
doses and a median time to first re-
sponse of 2.76 months. The disease con-
trol rate was 75 %. Seven out of 10 pa-
tients with CLL/SLL, all of whom were 
pretreated with covalent BTK inhibitors, 
responded to the treatment. The disease 
control rate in this group was 90 %. Pa-
tients with MCL, MZL or WM achieved 
responses and disease control in 56 % 

and 75 %, respectively. Furthermore, 
substantial reductions in BTK protein 
levels were observed in the peripheral 
blood and tumor tissue, which is a proof 
of concept of a strong on-target effect. 

The safety profile of BGB-16673 ap-
peared tolerable. Grade 3 rash was re-
ported as the only dose-limiting toxic-
ity, occurring in a single patient. Two 
patients discontinued BGB-16673 due 
to treatment-emergent AEs (TEAEs). No 
atrial fibrillation or hypertension had 
occurred at the time of data cutoff. 
Phase II dose expansions within the 
BGB-16673-101 study are planned for 
patients with CLL/SLL and MCL.

NX-2127: immunomodulation 
plus BTK degradation

Preclinical and clinical evidence sug-
gests that modulation of cereblon to de-
grade Ikaros family proteins might syner-
gize with BTK inhibition in non-Hodgkin 
lymphoma (NHL) [8]. NX-2127 is an oral, 
first-in-class small molecule that com-
bines BTK degradation with the immu-
nomodulatory activity of a degrader for 
the transcription factor Ikaros [9]. Com-
pared with classical BTK inhibitors, NX-
2127 is expected to exert superior efficacy 
by overcoming BTK-mutation–driven re-
sistance. The first-in-human, phase Ia/Ib 
NX-2127-001 study is currently assessing 
NX-2127 in patients with advanced B-cell 
malignancies. Updated safety and effi-
cacy data were reported for a total of 54 
patients with relapsed/refractory DLBCL, 
MCL, MZL, WM, FL and CLL/SLL at ASH 
2023 [10]. In the overall population, the 
median number of prior treatment lines 
was 4. Patients were predominantly 
elderly, had received multiple lines of 
targeted agents and showed acquired 
mutations associated with drug resist-
ance.
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Figure: BTK degradation with NX-2127 at dose 
levels of 100-300 mg
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nase dual-targeted protein degrader with immu-
nomodulatory activity, in patients with relapsed/
refractory B-cell malignancies. ASH 2023, ab-
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NX-2127 demonstrated a managea-
ble safety profile that was consistent 
with previous reports for BTK-targeted 
and immunomodulatory compounds. 
The most common TEAEs included 
neutropenia (any grade, 46.3 %; grade 
≥ 3, 42.6 %), fatigue (46.3 %; no grade 
≥ 3 events), and hypertension (33.3 %; 
14.8 %). Atrial fibrillation was observed 
in 11.1 % of patients, with 5.6 % experi-
encing grade ≥ 3 events. Two patients 
developed dose-limiting toxicities at the 
300 mg dose level, and NX-2127 had to 
be discontinued due to TEAEs in 13 pa-
tients. 

The treatment gave rise to rapid, ro-
bust and sustained degradation of BTK 
(Figure) in all patients regardless of 
their absolute BTK starting level, tumor 

type, or NX-2127 dose level. Consistent 
with the immunomodulatory activity of 
NX-2127, biologically relevant degrada-
tion of Ikaros was observed. In the group 
with NHL and WM (n = 17), two individ-
uals each showed complete and partial 
responses. Among 27 patients with 
CLL/SLL, 11 (40.7 %) developed partial 
responses with and without lymphocy-
tosis. Twelve patients (44.4 %) had sta-
ble disease at the time of data cutoff. Re-
sponses were seen in double- and 
triple-exposed individuals. Eight pa-
tients had been on treatment for > 12 
months at the time of the analysis, and 
treatment was ongoing in 13 individu-
als. Dose-expansion cohorts of patients 
with NHL have been initiated at the 
300 mg dose level.� n
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EHA 2024
Annual Meeting

13 JUNE - 16 JUNE 2024

ASCO 2024
Annual Meeting

31 MAY - 4 JUNE 2024

This special issue will be offering a synopsis from the ASCO and EHA 2024 meeting 
that will be held in May/June 2024. The report promises to make for stimulating 
reading, as both congresses draw on the input from a number of partner organizations, 
representing a multidiscplinary approach to cancer treatment and care. Stay tuned 
for the latest news in hematologic diseases and its subspecialties.

ASH 2023

Follow us on LinkedIn to g
et all our memo 

inOncology updates dire
ctly! Watch this 

space for our community channel  for dis-

cussions and exchange with other oncolo-

gists and haematologists - 
coming soon!

For more expert interviews and educational 

materials around recent developments  

in oncology and haematology please  

visit our memo inOncology webpage  

(www.memoinoncology.com)

Here you will find the late
st research high-

lights from the most important international 

oncology and haematology
 congresses!

The ASH 2023 slide deck is now available!

It contains summaries of selected posters 

and presentations from las
t years’ congress 

focusing on emergent therapeutic options for 

B-cell malignancies, in particular the use of 

Bcl-2 and BTK inhibitors in
 CLL. 

Download the slide kit now
!

Visit memoinoncology.com for more con-

gress reports and interesting articles on on-

cology and haematology.

Barbara F. Eichhorst describes possible 

approaches to improve the early detection 

of molecular CLL relapses,
 discusses vene-

toclax-based first-line com
binations in CLL, 

and rates the relative effica
cy and safety of 

different BTK inhibitors in relapsed/refrac-

tory CLL while finally shar
ing her personal 

highlights from the ASH 2023 congress.

Stephan Stilgenbauer discusses the cur-

rent evidence regarding the treatment of 

Richter transformation with modern agents 

and reviews the findings of
 the RT1 trial pre-

sented at the ASH 2023 meeting. Finally, he 

highlights future combinations of novel 

agents like adding the next
-generation BCL-

2 inhibitor sonrotoclax to tislelizumab plus 

zanubrutinib which will be investigated in the 

amendment of the RT1 trial or the use of the 

non-covalent BTK inhibitor pirtobrutinib 

combined with epcoritamab
, a bispecific an-

tibody, that will be in the focus of the interna-

tional RT2 trial.

Ramón García-Sanz gives insights into the 

assessment of residual disease in multiple 

myeloma and explains future clinical impli-

cations of these data. Moreover, he discuss-

es in which ways the evaluation of minimal 

residual disease might improve the manage-

ment of patients with Waldenström mac-

roglobulinemia and shares his personal 

highlight from the ASH 2023 congress.

watch video

watch video

watch video

https://memoinoncology.com/congress-reports/ash-congresses/
http://www.memoinoncology.com
https://www.linkedin.com/company/memo-inoncology/
https://memoinoncology.com/wp-content/uploads/2024/01/memo-inHaematology_SlideKit_ASH2023.pptx
https://memoinoncology.com/
https://bit.ly/3w3pV2E
https://bit.ly/4bVZDjl
https://bit.ly/3SHvbBF
https://bit.ly/3w3pV2E
https://bit.ly/4bVZDjl
https://bit.ly/3SHvbBF
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