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Preface

Dear Colleagues,

As virtual scientific conferences are be-
coming part of our daily routine as clini-
cians and researchers, information in
individual areas of interest is easily ac-
cessible across different congresses.
This publication summarizes studies in-
vestigating targeted and immune-di-
rected treatment of B-cell malignancies
that were presented at the European
Hematology Association (EHA) Annual
Congress, 917t June, the 16 Inter-
national Conference on Malignant
Lymphoma (ICML), 18%-22" June, and
the 2021 Annual Meeting of the Ameri-
can Society of Clinical Oncology
(ASCO), 4t-8t June 2021.
Chemotherapy-free regimens that
can induce deep responses to the
point of undetectability of minimal re-
sidual disease are generally gaining
momentum and have already been es-
tablished as cornerstones of treatment

in various settings. A broad range of
clinical trials is exploring effective and
tolerable combinations with and with-
out chemotherapeutic agents, as well as
potent targeted drugs that show effec-
tivity as monotherapies. BTK inhibition
represents an important pillar in the
management of diseases such as
chronic lymphocytic leukemia, Walden-
strom’s macroglobulinemia, and mar-
ginal zone lymphoma. Trial results have
demonstrated that patient outcomes
can be improved with the use of newer-
generation agents, while yet newer BTK
inhibitors are being developed. Like-
wise, novel BCL2- and PI3K-targeted
agents are being designed with opti-
mized features such as increased selec-
tivity. Novel bispecific antibodies ap-
pear to offer substantial activity across a
range of hematologic entities.
Moreover, the use of drugs that en-
hance anti-tumor immunity is an attrac-
tive approach, both in the single-agent
and combination therapy settings.
Checkpoint inhibition has been tested
successfully in patients with non-Hodg-

© author’s own

kin lymphoma and classical Hodgkin
lymphoma. As for solid tumors, dura-
ble responses are being observed in a
certain percentage of patients. The de-
velopment of innovative checkpointin-
hibitors, which are expected to provide
improved outcomes, is ongoing.

Véronique Leblond, MD
Department of Hematology,
Pitié Salpétriere Hospital
Paris, France

CLL/SLL: current perspectives across a range of

potent agents

ALPINE: zanubrutinib vs.
ibrutinib

The introduction of effective inhibitors
of B-cell receptor signaling such as the
BTK inhibitor ibrutinib has transformed
the treatment of patients with chronic
lymphocytic leukemia (CLL) and small
lymphocytic lymphoma (SLL). The irre-
versible, potent, next-generation BTK
inhibitor zanubrutinib has been de-
signed to maximize BTK occupancy and
minimize off-target inhibition of other
kinases [1]. Based on the assumption
that zanubrutinib might offer advan-
tages over ibrutinib in terms of toxicity
and efficacy, the randomized, phase III
head-to-head ALPINE study was con-
ducted at 129 centers in 15 countries to
compare zanubrutinib 160 mg twice

daily (n =207) with ibrutinib 420 mg/d
(n=208) in patients with relapsed/re-
fractory CLL or SLL after > 1 prior sys-
temic therapy. Approximately 20 % in
both arms had deletion 17p and/or mu-
tant TP53, and deletion 11q was present
in 29.5 % and 26.4 %, respectively. Over-
all response rate (ORR, i.e., partial plus
complete responses) non-inferiority
and superiority as assessed by the inves-
tigator constituted the primary end-
point. At EHA 2021, Hillmen et al. pre-
sented the pre-planned interim analysis
for the first 415 patients [2].

Indeed, zanubrutinib, as compared
to ibrutinib, was shown to confer supe-
rior response, as well as other improve-
ments. The ORR was 78.3 % and 62.5 %
for zanubrutinib and ibrutinib, respec-
tively (p = 0.0006; Table 1). Complete

responses (CRs) and complete re-
sponses with incomplete bone marrow
recovery (CRi) resulted in 1.9% vs.
1.4 %. For the group that included pa-
tients with partial response and lym-
phocytosis in addition to those with CR
and PR, the ORR was 88.4 % vs. 81.3 %.
Likewise, patients with deletion 17p
benefited from the new BTK inhibitor.
According to the subgroup analysis, the
ORR results for all key patient sub-
groups favored zanubrutinib.

Significant reduction
in atrial fibrillation

With respect to progression-free sur-
vival (PFS), the patients treated in the
experimental arm experienced a 60 %
reduction in the risk of progression and
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TABLE 1

Responses obtained for zanubrutinib vs. ibrutinib in the ALPINE trial

Zanubrutinib Ibrutinib
(n =207),n (%) (n =208), n (%)
Overall response rate (partial and 162 (78.3) 130 (62.5)
complete responses)
p = 0.0006

Complete response/complete 4(1.9) 3(1.4)

response with incomplete

bone marrow recovery

Nodular partial response 1(0.5) 0

Partial response 157 (75.8) 127 (61.1)
Overall response rate (partial and 183 (88.4) 169 (81.3)
complete responses + partial response
with lymphocytosis)
Partial response with lymphocytosis 21(10.1) 39(18.8)
Stable disease 17 (8.2) 28 (13.5)
Progressive disease 1(0.5) 2(1.0
Discontinued or new therapy prior to 6(2.9) 9(4.3)

first assessment

Deletion 17p (n = 24), n (%)

Deletion 17p (n = 26), n (%)

Overall response rate (partial and
complete responses)

20 (83.3)

14 (53.8)

death (HR, 0.40; p =0.0007). The me-
dian PFS had not been reached yet in ei-
ther arm; at 12 months, 94.9 % vs. 84.0 %
were progression-free. Overall survival
(0S) did not differ significantly, with
12-month OS rates of 97.0 % vs. 92.7 %
(HR, 0.54; p = 0.1081).

A little over half of patients in both
arms had grade =3 adverse events
(AEs). Dose reductions and interrup-
tions occurred with similar rates across
the treatment arms, although AEs lead-
ing to treatment discontinuation were
lower with zanubrutinib (7.8 % vs.
13.0 %). AEs on zanubrutinib therapy
included mostly upper respiratory tract
infections (21.6 %), neutropenia
(19.6 %), and diarrhea (16.7 %). In the
ibrutinib arm, diarrhea (19.3 %), neu-
tropenia (15.5 %), anemia (15.0 %), up-
per respiratory tract infections and ar-
thralgia (14.0% each) prevailed.
Arthralgia and muscle spasms were ob-
served less frequently with zanubruti-
nib than with ibrutinib.

Among AEs of special interest, the in-
cidence of any-grade atrial fibrillation
was defined as a key secondary end-
point. Here, zanubrutinib offered a con-
siderable advantage over ibrutinib
(2.5 % vs. 10.1 %; p = 0.0014). No signifi-
cant differences were noted regarding
hemorrhage and hypertension. Accord-

ing to the authors, these data indicate
that more selective BTK inhibition, with
increases in terms of complete and sus-
tained BTK occupancy, results in im-
proved efficacy and safety outcomes.

Long-term findings from
BGB-3111-205

The single-arm, multicenter, phase II
BGB-3111-205 study has already
demonstrated efficacy and tolerability
of zanubrutinib 160 mg twice daily in
relapsed/refractory CLL/SLL after >1
prior therapy [3]. According to the long-
term results reported at EHA 2021 for 91
patients after a 34-month follow-up, re-
sponses deepened over time [4]. The
updated ORR was 87.9 %, with 6.6 % of
patients achieving CR. All subgroups
analyzed responded to treatment in-
cluding those with high-risk cytogenet-
ics. Patients with deletion 17p/TP53
mutation and deletion 11q achieved
high response rates of 91 % and 100 %,
respectively.

The safety data were consistent with
those previously reported. AEs led to
treatment discontinuation in 15.4 %,
and dose interruptions became neces-
sary in 46.2 %. Among AEs of special in-
terest, infections, neutropenia, and
hemorrhage were observed most com-

monly. Two thirds of patients were still
benefiting from continuous zanubruti-
nib treatment at the time of data cutoff.

Ibrutinib/venetoclax in fit
patients: CAPTIVATE

The once-daily, all-oral, fixed-duration
regimen of ibrutinib and the BCL2 in-
hibitor venetoclax has been shown to
effectively induce tumor debulking in
patients with CLL and to reduce the risk
of tumor lysis syndrome (TLS) due to
high tumor burden [5, 6]. In the first-line
setting, the international, phase II CAP-
TIVATE trial is evaluating three cycles of
ibrutinib lead-in followed by twelve cy-
cles of ibrutinib/venetoclax. CAPTI-
VATE comprises the fixed-duration
(FD) cohort and the minimal residual
disease (MRD) cohort, which received
MRD-guided randomization to either
placebo vs. ibrutinib or ibrutinib vs.
ibrutinib/venetoclax after the fixed-du-
ration schedule. Results from the MRD
cohort demonstrated undetectable
MRD (uMRD) in more than two thirds
of patients after 12 cycles of ibrutinib/
venetoclax and 30-month PES rates of
> 95 % irrespective of subsequent MRD-
guided randomized treatment [6]. At
EHA 2021, Allan et al. presented the pri-
mary analysis results for the FD cohort
after a median follow-up of 14.0 months
post completion of treatment [7].

The FD cohort contained 159 patients
aged <70 years with previously un-
treated CLL/SLL and ECOG perfor-
mance status of 0-2. High-risk features
including unmutated IGHV, deletion
17p/TP53 mutation and complex karyo-
type were present in 56 %, 17 %, and
19 %, respectively. Bulky disease was
found in 30 %. The primary endpoint was
the CR/CRi rate per investigator assess-
ment in patients without deletion 17p;
this cohort included 136 individuals.

Fixed-duration treatment with ibru-
tinib/venetoclax was shown to induce
deep and durable responses. With a
56 % CR/CRirate, the primary endpoint
was met (Figure 1). This provided a
meaningful improvement over the 40 %
rate obtained with the historical com-
parator of fludarabine, cyclophospha-
mide and rituximab (FCR) in the CLL10
study [8]. Best overall response
amounted to 96 % both in patients with-
out deletion 17p (i.e., those included in
the primary endpoint analysis) and in
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100 96 % 96 % resolution of these AEs at the time of the
2 - analysis. The treatment was discontin-
80 ued due to AEsin 5 %.
20 L s 9 In their conclusions, the researchers
% 55 %
=l e | CR/CRi CR/CRI noted that the resul.ts from. the FD co-
< CRi CRi hortare largely consistent with the MRD
5 0 1.5 81 cohort [6] and support fixed-duration
F| 40 - treatment with ibrutinib and venetoclax
30 - PR PR as an all-oral, once-daily, chemother-
20 |- 07 06 apy-free regimen that drives deep and
oL durable responses.
0

Patients without deletion 17p
n=136

All treated patients
n=159

CR: complete response; CRi: complete response with incomplete bone marrow recovery;

nPR: nodular partial response

Figure 1: CAPTIVATE: best overall responses for fixed-duration ibrutinib/venetoclax in patients without

deletion 17p and in the total treated population

all patients treated in the FD cohort
(Figure 1). Complete responses lasted
for = 12 cycles in 87 % and 89 %, respec-
tively. High CR/CRi rates were observed
in almost all treated patients, including
those with high-risk features. An excep-
tion was the group with bulky disease
that showed a 31 % CR rate (vs. 66 % in
patients without bulky disease).

Deep and durable responses

As many as 76 % and 77 % of patients in
the two cohorts achieved uMRD in the
peripheral blood as best uMRD re-
sponse; for the bone marrow, this was
62 % and 60 %, respectively. Despite the
divergence of CR rates between patients
with and without bulky disease, uMRD
rates were similar across these groups.
On the other hand, those with unmu-
tated IGHV had higher uMRD rates than
those with mutated IGHV. At 24 months,
98 % of patients in both groups were
alive, and 96 % and 95 % among those
without deletion 17p and all treated pa-
tients, respectively, showed freedom
from progression. PFS rates at 24
months were high for patients with both
unmutated and mutated IGHV (93 %
and 97 %, respectively). In the cohort
harboring deletion 17p/TP53 mutation,
56 % achieved CR/CRi, and best uMRD
rates in peripheral blood and bone mar-
row amounted to 81 % and 41 %, respec-
tively. Ninety-six percent of these pa-
tients were alive at 24 months, with 84 %
being progression-free. To date, eight
patients enrolled in CAPTIVATE have
been retreated with single-agent ibruti-
nib. Six of them responded with partial

remissions, and in two patients, re-
sponse evaluation was pending at the
time of data presentation.

The fixed-duration regimen proved
tolerable. Ninety-two percent of patients
completed the full schedule. Three cy-
cles of ibrutinib were shown to provide
effective tumor debulking; no clinical
TLS occurred, and no patient had labo-
ratory TLS per Howard criteria. Diarrhea
(62 %), nausea (43 %), neutropenia
(42 %), and arthralgia (33 %) emerged as
the most common AEs. Any-grade atrial
fibrillation and major hemorrhage were
seen in 4 % and 2 %, respectively. Ibruti-
nib/venetoclax was well tolerated with
concomitant medications including an-
tihypertensive agents, acid-reducing
drugs, antiplatelet agents, and anticoag-
ulants. AEs leading to dose reduction oc-
curred in 21 %; here, 88 % of patients had

GLOW study: ibrutinib/
venetoclax in the elderly

The randomized, phase III GLOW study
was specifically designed to assess the
efficacy and safety of ibrutinib/veneto-
clax compared to chlorambucil/obinu-
tuzumab in older or unfit patients with
previously untreated CLL. These were
> 65 years of age or <65 years with a
CIRS (Cumulative Illness Rating Scale)
score > 6 or creatinine clearance <70
mL/min. No deletion 17p or known
TP53 mutation were present.

In the experimental arm, 106 pa-
tients received ibrutinib/venetoclax for
twelve cycles after a 3-cycle lead-in with
ibrutinib. Patients in the control arm
(n=105) were treated with chlorambu-
cil for six cycles plus obinutuzumab in
cycles 2-6. The median age of the total
patient population was 71 years, with
one third in both arms being 75 years of
age or older. CIRS scores > 6 were pre-
sent in 69.8 % and 58.1 % in the experi-
mental and control arms, respectively.
Kater et al. reported the primary results
of the GLOW study at EHA 2021 [9].

100 0—_\73—\\_\_\;
80 |-

S Ibrutinib/venetoclax

©
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2| 60 [
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(0]
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S| 40 |-
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< End of chlorambucil/  End of ibrutinib/ Chlorambucil/obinutuzumab
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(6 cycles x 28 days) (15 cycles x 28 days) (95 % Cl, 16.6-24.7)
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Figure 2: Progression-free survival advantage for ibrutinib/venetoclax vs. chlorambucil/obinutuzumab

in older and comorbid patients treated in GLOW
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PFS by independent review commit-
tee (IRC) was defined as the primary
endpoint. After a median follow-up of
27.7 month, ibrutinib/venetoclax, as
compared to chlorambucil/obinutu-
zumab, gave rise to a 78 % reduction in
the risk of progression and death (me-
dian PFS, not reached vs. 21.0 months;
HR, 0.216; p < 0.0001; Figure 2). PFS im-
provement was consistent across the
pre-specified subgroups. Ibrutinib/
venetoclax induced significantly higher
CR/CRi rates (38.7% vs. 11.4%; p
<0.0001). Moreover, responses were
more durable, with 24-month rates of
90 % vs. 41 % in initial responders.

Tripling of uMRD rate in the
marrow

Three months after the end of treat-
ment, the uMRD rate was significantly
higher for ibrutinib/venetoclax vs.
chlorambucil/obinutuzumab, particu-
larly in the bone marrow (51.9 % vs.
17.1 %; p < 0.0001), but also in the pe-
ripheral blood (54.7% vs. 39.0 %;
p = 0.0259). With respect to best uMRD
rates by flow cytometry, patients treated
with the BTK-inhibitor-based regimen
fared better. This applied to both bone
marrow (67.9 % vs. 22.9 %) and periph-
eral blood (80.2 % vs. 46.7 %). Also, the
marrow/blood uMRD concordance rate
was comparatively higher in the experi-
mental arm (92.9 % vs. 43.6 %), and the
majority of ibrutinib-treated patients
sustained uMRD in the peripheral
blood 12 months after treatment cessa-
tion (84.5 %), while this was 29.3 % with
the comparator regimen. Time to next

Chlorambucil/obinutuzumab:

treatment was substantially prolonged
in the experimental arm. Ibrutinib/
venetoclax reduced the risk of requiring
second-line therapy by 86 % (HR, 0.143).

The tolerability profiles for both regi-
mens were consistent with the observa-
tions in the setting of CLL treatment in
elderly comorbid patients. Serious AEs
that occurred in > 5 % of cases included
infections (12.3 % vs. 8.6 %) and atrial fi-
brillation (6.6 % vs. 0 %). Two patients in
the experimental arm (1.9 %) discontin-
ued ibrutinib due to atrial fibrillation.
After three cycles of ibrutinib lead-in,
less than 2 % of patients remained at
risk for TLS based on high tumor bur-
den. Causes of death were generally
similar across the arms, with infections
and cardiac events being most com-
mon. As the authors noted in their con-
clusions, the results of the GLOW study
support the positive clinical profile of
all-oral, once-daily, fixed-duration ibru-
tinib/venetoclax as first-line treatment
for older patients with CLL.

CLL14: 4-year update

Patients with previously untreated CLL
and coexisting medical conditions (CIRS
> 6 and/or creatinine clearance < 70 mL/
min) were enrolled in the CLL14 study
that compared venetoclax/obinutu-
zumab with chlorambucil/obinutu-
zumab for six cycles. After the combina-
tion phase, venetoclax and chlorambucil
as monotherapies were administered for
another six cycles in the experimental
and control arms, respectively. Each
arm contained 216 patients. The median
total CIRS scores were 9 and 8 for vene-

Venetoclax/obinutuzumab:
median, 21 months

toclax/obinutuzumab and chlorambu-
cil/obinutuzumab, respectively. Ap-
proximately 60 % of patients across the
groups had an unmutated IGHYV status,
and 12 % each showed TP53 deletions
and/or mutations. Al-Sawaf et al. re-
ported the 4-year update of the CLL14
study at the EHA 2021 congress [10].

According to this, very low rates of
grade > 3 AEs resulted after cessation of
treatment in both arms. No long-term or
late-onset AEs emerged, which suggests
benefits due to lower risk of toxicity and
drug-drug interactions based on the
fixed-duration approach. Similar pro-
portions of patients developed at least
one secondary primary malignancy
(14 % vs. 18.9 %). PFS was defined as the
primary endpoint of the study. After the
prolonged follow-up, median PFS had
not been reached with venetoclax/obi-
nutuzumab and was 36.4 months with
chlorambucil/obinutuzumab (HR, 0.33;
p <0.0001). Three years after treatment
cessation, 74.0 % vs. 35.4 % of patients
remained progression-free.

PFS assessment according to TP53
and IGHV status showed substantial
benefit from venetoclax treatment in pa-
tients with TP53 deletions/mutations
and unmutated /GHYV, although PFS was
still shorter than in those without 7P53
deletions/mutations and with mutated
IGHV. This demonstrates that patient
outcomes can be improved with veneto-
clax/obinutuzumab in the presence of
high-risk features, although these can-
not be overcome. Head-to-head com-
parisons with continuous treatment reg-
imens are called for to elucidate the
optimal strategy in these subgroups.
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Chlorambucil/obinutuzumab (n = 74)
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Figure 3: Time to MRD conversion from > 10 at the end of treatment with venetoclax/obinutuzumab vs. chlorambucil/obinutuzumab

6 3/2021

© Springer-Verlag

memo



special issue ASCO - EHA - ICML 2021 l

zumab over time but remained stable
or increased with chlorambucil/obinu-
tuzumab. In the absence of deletion
17p, TP53 major and minor mutations
had no impact on PES. The researchers

TABLE 2
Significant reduction in any-grade atrial fibrillation/flutter with

acalabrutinib vs. ibrutinib

Acalabrutinib (n =266) Ibrutinib (n = 263)

Atrial fibrillation/flutter (any grade), n (%) 25 (9.4) 42 (16.0) also performed an analysis of resis-
Events/100 person-months 0.366 0.721 tance mutations in 113 relapse sam-

— ples. Here, venetoclax-treated patients
Median time to onset, months (range) 28.8 (0.4-52.0) 16.0 (0.5-48.3) showed no acquired mutations in
Events leading to treatment discontinuation, 0 7(16.7) BCL2, BIM, BAX, BCL-XL or MCLI,

n (%) which indicated that resistance to vene-
Atrial fibrillation/flutter among patients without a 15/243 (6.2) 37/249 (14.9) toclax is unlikely to occur in a fixed-du-

history of atrial fibrillation/flutter, n (%)

MRD dynamics favor
venetoclax/obinutuzumab

Time to next treatment had not been
reached in either arm at the time of the
analysis; at 4 years, the rates were
81.08 % vs. 59.9 % (HR, 0.46; p < 0.0001).
Considerably fewer subsequent anti-
leukemic therapies were administered
in the venetoclax/obinutuzumab-
treated group (17 vs. 70). No overall sur-
vival difference has been noted to date
(4-year OSrates, 85.3 % vs. 83.1 %). CLL-
related deaths occurred only in seven
patients in the experimental arm, which
indicates that the treatment is able to
mitigate the disease-inherent risk. MRD
was maintained more effectively with
venetoclax/obinutuzumab according to
longitudinal assessments, although the
data are not mature here. Loss of uMRD
response occurred after a median of 21
months after discontinuation of treat-
ment with the venetoclax-based ther-
apy, while this was 6 months for chlo-
rambucil/obinutuzumab (Figure 3).

A population-based MRD model was
conducted to evaluate growth dynamics
in the CLL14 study as this enables de-
scription of differential MRD growth
trajectories [11]. The findings showed
that MRD doubling time was signifi-
cantly longer with venetoclax/obinutu-
zumab than with chlorambucil/obinu-
tuzumab (80 vs. 69 days; p < 0.0039), as
was time to MRD 102 (1,259 vs. 233
days; p <2e-16). In addition to other
factors such as genetic aberrations, dis-
ease burden and risk according to the
international prognostic index, the regi-
mens themselves were identified as fac-
tors affecting the length of MRD dou-
bling time and time to MRD 10-2. In
their conclusions, the authors noted
that MRD eradication is significantly
more effective with venetoclax/obinu-

tuzumab than with chlorambucil/obi-
nutuzumab, and MRD regrowth is sig-
nificantly slower after cessation of the
venetoclax-based regimen. This trans-
lated into a sustained and significant
PFS benefit for patients with MRD dou-
bling time > 76 days vs. those with MRD
doubling time < 76 days.

Impact of genetic markers in
CLL14

Another analysis explored the impact of
genetic markers on patient outcomes
observed in the CLL14 study [12]. This
confirmed the IGHV status as a prog-
nostic marker, as patients with unmu-
tated IGHV experienced shorter PES in
both arms, although the impact was less
pronounced with the venetoclax-based
treatment (HRs, 2.14 vs. 3.07). Overall,
the experimental treatment was supe-
rior in patients with both unmutated
and mutated IGHV (HRs, 0.25 and 0.36,
respectively). The same was true for de-
letion 17p that adversely affected PES in
both arms (HRs, 3.19 and 3.15, respec-
tively), while venetoclax/obinutuzumab
was superior to the chlorambucil-based
regimen independent of the presence of
17p deletion.

Chlorambucil-treated patients with
deletion 11q experienced shorter PFS
compared to those without deletion 11q
(HR, 1.84), whereas no difference was
observed for those on venetoclax/obi-
nutuzumab therapy. This also applied to
BIRC3 mutations. Acquisition of dele-
tion 17p or 11q after therapy occurred
more frequently in the control arm,
while patients in the experimental arm
mainly showed decreasing deletion 17p
and 11p fractions.

For TP53 and BIRC3 mutations, the
variant allele frequency basically de-
creased with venetoclax/obinutu-

ration setting. At the same time, new
high-risk mutations such as TP53,
BIRC3, SF3BI1 and ATM occurred more
frequently with chlorambucil.

ELEVATE-RR: acalabrutinib vs.
ibrutinib

The next-generation, potent, highly se-
lective BTK inhibitor acalabrutinib of-
fers decreased alternative-target activity
compared to ibrutinib in vitro, which
potentially confers an improved tolera-
bility profile [13, 14]. ELEVATE-RR is the
first head-to-head trial to compare
acalabrutinib with ibrutinib in patients
with previously treated CLL and deletion
17p or deletion 11q. This open-label,
phase III study was conducted at 124
centers in 15 countries. Overall, 533 pa-
tients were randomized to either acala-
brutinib 100 mg twice daily (n = 268) or
ibrutinib 420 mg/d (n = 265). Non-infe-
riority of IRC-assessed PFS constituted
the primary outcome.

According to the findings presented at
EHA 2021, the trial met its primary end-
point, with median PFS of 38.4 months in
both arms (HR, 1.00) [15]. IRC-assessed
PFS was comparable across prespecified
subgroups. A key secondary endpoint re-
lated to the incidence of any-grade atrial
fibrillation or flutter. Here, acalabrutinib
demonstrated significantly improved re-
sults with an absolute reduction of 6.6 %
in any-grade incidence rates (Table 2).
Markedly fewer patients in the experi-
mental arm who had no prior history of
atrial fibrillation or flutter experienced
new events. No differences were ob-
served for grade > 3 infection (30.8 % vs.
30.0 %) and Richter’s transformation
(3.8% vs. 4.9%). Median OS had not
beenreached in either arm; the mortality
risk was 18 % lower with acalabrutinib
(HR, 0.82).

Compared to ibrutinib, acalabrutinib
demonstrated lower rates of grade >3
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Figure 4: Superior progression-free survival with acalabrutinib/obinutuzumab and acalabrutinib monotherapy vs. obinutuzumab/chlorambucil

AEs (68.8% vs. 74.9 %), serious AEs
(53.8% vs. 58.6 %) and treatment dis-
continuation due to AEs (14.7 % vs.
21.3 %). While headache and cough oc-
curred more commonly with acalabru-
tinib, ibrutinib shower higher rates of
diarrhea, arthralgia, and hypertension.
Bleeding events occurred in 38.0 % vs.
51.3% and interstitial lung disease/
pneumonitis in 2.6 % vs. 6.5 %. Cumula-
tive incidences of any-grade atrial fibril-
lation/flutter and hypertension over
time were lower for acalabrutinib with
HRs of 0.52 and 0.34, respectively. This
also applied to bleeding events, diar-
rhea, and arthralgia (HRs, 0.63, 0.61 and
0.61, respectively). The authors stated in
their summary that acalabrutinib is bet-
ter tolerated and has similar efficacy
compared to ibrutinib in patients with
previously treated CLL.

Four-year data from ELEVATE-TN

The pivotal phase III ELEVATE-TN study
investigated the combination of acala-
brutinib and obinutuzumab (A+O;
n =179), as well as acalabrutinib mono-
therapy (A; n =179), in treatment-naive
patients aged > 65 years or 18-64 years
with comorbidities (i.e., creatinine clear-
ance 30-69 mL/min or CIRS-G score
> 6). Patients in the control arm (n = 179)
received obinutuzumab plus chloram-
bucil (O+Clb). Early results at a median
follow-up of 28.3 months demonstrated
superior efficacy of acalabrutinib + obi-
nutuzumab with an acceptable tolera-
bility profile [16]. At EHA 2021, Sharman
et al. reported the 4-year update [17].
According to this analysis, the effi-
cacy and safety of the acalabrutinib-
based therapy was maintained relative
to O+Clb. At a follow-up of 46.9 months,

treatment was ongoing in 74.9 % and
69.3 % of patients in the A+O and A arms,
respectively, but in none in the O+Clb
arm. Median PFS was significantly
longer for A+O vs. O+Clb (HR, 0.10; p
<0.0001) and A vs. O+Clb (HR, 0.19; p
<0.0001; Figure 4). Median PFS had not
been reached in the acalabrutinib arms
and was 27.8 months for obinutuzumab/
chlorambucil. The PFS rates at 48
months amounted to 87 %, 78 % and
25 %, respectively; here, the analysis re-
vealed a trend in favor of A+O over A.

The PFS findings were consistent
across high-risk genetic subgroups. Pa-
tients with deletion 17p/TP53 mutation
showed 48-month PFS rates of 76 % (HR,
0.17 vs. O+Clb; p <0.0001), 75 % (HR,
0.18 vs. O+Clb; p < 0.0001), and 18 %, re-
spectively. In the group with unmutated
IGHV, this was 86 % (HR, 0.06 vs. O+Clb;
p <0.0001), 77 % (HR, 0.10; p < 0.0001),
and 4 %, respectively. The CR/CRi rates
had increased from the time of the in-
terim analysis at 28.3 months [16] and
now were 30.7 %, 11.2% and 13.0 %
across the three arms. Overall, 96.1 %,
89.9%, and 82.5% of patients re-
sponded. Those with CR/CRi showed
uMRD in 38 %, 10 %, and 9 %, respec-
tively. For OS, the findings yielded a
trend in favor of A+O as compared to
O+ClIb (HR, 0.50; p = 0.0604). In the A+O
arm, 93 % of patients were alive at 48
months, while this applied to 88 % in the
other groups.

The safety of both acalabrutinib-
based regimens was consistent with the
interim findings, including low inci-
dences of cardiovascular events such as
atrial fibrillation and hypertension, and
low rates of treatment discontinuation
despite longer treatment exposure.
Grade > 3 infections occurred more fre-

quently with A+O than with A monother-
apy (23.6 % and 16.2 %, respectively). Ac-
cording to the authors, acalabrutinib
with or without obinutuzumab demon-
strated durable disease control, tolera-
bility, and flexibility to tailor treatment as
monotherapy or combination therapy in
treatment-naive CLL patients.

CLL2-BAAG: bendamustine,
VenG & acalabrutinib

In the CLL2-BAG trial, bendamustine
followed by obinutuzumab and veneto-
clax induced ORR and uMRD rates of
95 % and 87 %, respectively [18]. As a
relevant proportion of patients retained
residual lymphadenopathy and only
achieved partial remission, it was de-
cided to add a BTK inhibitor in the next
phase II study. At EHA 2021, Cramer et
al. reported results from the ongoing
CLL2-BAAG trial that is evaluating ben-
damustine followed by obinutuzumab,
acalabrutinib and venetoclax [19].
Debulking with two cycles of benda-
mustine is recommended for patients
with high tumor burden prior to induc-
tion that contains obinutuzumab
monotherapy in the first cycle and obi-
nutuzumab plus acalabrutinib in cycles
2-6. Venetoclax is administered at the
full dose in cycles 4-6 after the ramp-up
in cycle 3. The uMRD rate at the end of
the six induction cycles constitutes the
primary endpoint of the CLL2-BAAG
trial. Maintenance is open to respond-
ers and includes daily acalabrutinib and
venetoclax plus 3-monthly obinutu-
zumab for a maximum of eight cycles.
Forty-five patients with relapsed/refrac-
tory CLL were enrolled. Among these,
32 % had 17p deletion/TP53 mutation,
and in 30 %, a complex karyotype was
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TABLE 3

Indirect comparison of response and MRD rates observed in the CLL2-
BAAG study and the relapsed/refractory population included in CLL2-BAG

CLL2-BAAG CLL2-BAG
(all patients; (relapsed/refractory
n = 45) patients; n = 29)
Responses, n (%)
Qomplete response/complete response with 8(18) 2(7)
incomplete bone marrow recovery
Partial response 37 (82) 22 (83)
Stable disease = >
Progressive disease - 3(10)
Overall response rate 45 (100) 26 (90)
MRD in the peripheral blood, n (%)
Undetectable (< 104) 34 (76) 24 (83)
Intermediate (= 10 and < 102 8(18) -
Positive (= 10-2) 2(4) 3(10)
Missing 1(2 2(7)

present. Forty-seven percent had al-
ready received targeted agents, such as
ibrutinib, venetoclax, or both.

uMRD rate of 76 %

All patients responded to treatment. At
the end of the induction phase, the CR/
CRirate was 18 %, and partial remission
had been obtained in 82 % (Table 3).
An uMRD rate of 76 % was found in the
peripheral blood. This fell slightly short
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of the study assumption based on the
83 % uMRD rate observed in the re-
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can be expected.

Until data cutoff, maintenance treat-
ment had been started in 32 patients
(71 %). Twelve of these have discontin-
ued, among them 9 (28 %) who stopped
treatment due to uMRD. The regimen of
bendamustine followed by obinutu-
zumab, acalabrutinib and venetoclax
did not give rise to cumulative or unex-
pected toxicity. Overall, these findings
are in accordance with other phase II
trials investigating the triple combina-
tion. Phase III studies are ongoing.

Promising results for
pirtobrutinib

The highly potent and selective non-co-
valent BTK inhibitor pirtobrutinib
(LOX0-305) is being investigated in pa-
tients with previously treated advanced
B-cell malignancies in the phase I/II
BRUIN study. Roeker et al. presented
the results from the CLL/SLL cohort at
EHA 2021 [20]. The safety and efficacy
populations included 170 and 139 pa-
tients, respectively. They had previously
been treated with all classes of available
therapies including anti-CD20 antibod-
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The median number of prior lines of
therapy was 3.
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In terms of pharmacokinetics,
plasma exposures were shown to be
dose-dependent and linear. A daily dose
of 200 mg was selected as the recom-
mended phase II dose. Responses were
observed across all dose levels and irre-
spective of BTK C481 mutation status,
the reason for prior BTK inhibitor dis-
continuation (i.e., progression vs. intol-
erance), or other classes of prior thera-
pies including covalent BTK inhibitors,
BCL2 inhibitors, and PI3K9 inhibitors.
The evaluable CLL/SLL population

(n=139) achieved an ORR of 63 %. In
the BTK-pretreated cohort (n=121),
this was 62 %. ORR increased over time.
At > 10 months since the start of treat-
ment, the rate had risen to 86 %. Only
five responders discontinued treatment,
which was due to disease progression in
four cases and the decision to perform
transplantation in one patient who was
in partial remission.

The researchers demonstrated that
notable covalent BTK-inhibitor-associ-
ated toxicities were only rarely ob-

served, which was consistent with the
design of pirtobrutinib as a highly selec-
tive and non-covalent BTK inhibitor.
Longer follow-up is needed to better
understand the safety profile of the
agent in the setting of chronic adminis-
tration. Overall, pirtobrutinib appeared
well tolerated and exhibited promising
efficacy in heavily pretreated CLL/SLL
patients. u

Waldenstrom’s macroglobulinemia: outcome optimization

via combinations

Final analysis of INNOVATE

Ibrutinib is the only once-daily BTK in-
hibitor approved as a single agent or in
combination with rituximab for patients
with Waldenstrém’s macroglobuline-
mia (WM) across all lines of therapy. In
the international, double-blind, ran-
domized, phase III iNNOVATE trial,
ibrutinib plus rituximab was tested
against placebo plus rituximab in pa-
tients with rituximab-sensitive WM.
Each arm contained 75 individuals.
Crossover to single-agent ibrutinib was
allowed in the control arm after disease
progression. The primary analysis after
a median follow-up of 26.5 months
yielded improved progression-free sur-
vival (PFS) in the experimental arm [1].
At 33.4 months, the combination con-
tinued to show superiority regardless of
the genomic subtype [2]. Infusion-re-
lated reactions and immunoglobulin M
flares occurred less frequently with
ibrutinib/rituximab than with placebo/
rituximab.

The final analysis of the iNNOVATE
study for the randomized arms was pre-
sented at EHA 2021 after an overall fol-
low-up of 63 months [3]. Here, ibruti-
nib/rituximab demonstrated ongoing
superiority over placebo/rituximab
across clinical outcomes. PFS in the ITT
population had not been reached in the

experimental arm and was 20.3 months
in the control arm (HR, 0.250; p
< 0.0001). At 54 months, 68 % vs. 25 % of
patients were progression-free. The PFS
benefit was independent of the geno-
type, i.e., the presence of MYD88 and/or
CXCR4 mutations. Moreover, previously
treated and untreated patients derived
similar PES benefits from ibrutinib/
rituximab. In contrast, in the control
arm, the previously untreated group
had better results than the treated
group, with both of them showing infe-
rior outcomes compared to the patients
in the experimental arm. Ibrutinib/
rituximab significantly improved PFS
across all prespecified subgroups within
the previously treated population and
within most of the subgroups in the pre-
viously untreated population.

Sustained improvements

Major responses (i.e., complete, very
good partial and partial remissions)
deepened and were sustained over time
in the experimental arm, with superior
results compared to rituximab alone
(Figure). The combination induced
higher responses irrespective of the
genotype or prior treatment status. IgM
levels decreased rapidly during the first
year and continued to decrease in pa-
tients treated with ibrutinib/rituximab,

whereas IgM levels in the control arm
tended to fluctuate over time and were
generally higher. The maximum changes
across the two arms amounted to -33.5
g/L vs. -26.9 g/L. Similarly, a signifi-
cantly greater proportion of patients re-
ceiving ibrutinib/rituximab had sus-
tained improvement in hemoglobin
levels (77 % vs. 43 %; p < 0.0001). Among
those with baseline levels <110 g/L,
95 % vs. 56 % experienced persistentim-
provement (p < 0.0001). Median overall
survival had not been reached in either
arm, with 54-month OS rates of 86 % vs.
84 % (HR, 0.81).

The combination maintained a man-
ageable safety profile. No new safety sig-
nals occurred with long-term ibrutinib
treatment for over five years. The preva-
lence of grade > 3 adverse events (AEs)
of clinical interest, such as infections,
neutropenia, atrial fibrillation and hy-
pertension, generally decreased over
time. Eighty-eight percent of AEs that
led to ibrutinib dose reductions re-
solved following dose modification.

Mavorixafor/ibrutinib in
MYD88/CXCR4 co-mutation

The presence of the CXCR4VI™ muta-
tion, which is found in 30-40 % of pa-
tients with WM, is associated with
higher disease burden and reduced re-
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Figure: Responses over time observed with ibrutinib/rituximab vs. placebo/rituximab in the INNOVATE trial. MR, major response

sponse to BTK inhibitors, as manifested
by delayed response, inferior depth of
response, and/or shorter PFS [4-6]. In-
hibition of CXCR4 has been demon-
strated to sensitize CXCR4WHM.ex-
pressing cells to ibrutinib [7, 8], thus
providing a rationale for combination
therapy. The oral small-molecule
CXCR4 antagonist mavorixafor inhibits
CXCL12 binding as well as extracellular
signal-regulated kinase and protein ki-
nase B (AKT) hyperactivation for many
CXCR4 mutations in vitro [9]. Mavorixa-
for was well tolerated and active in com-
bination with standard-of-care treat-
ment in clinical studies for other solid
malignancies [10, 11].

An ongoing, phase Ib, open-label,
multicenter, single-arm study is assess-
ing intra-patient dose escalation, safety,
pharmacokinetics and pharmacody-
namics of mavorixafor plus ibrutinib in
patients with both MYD88265? and CX-
CR4WHIM mutations after 0-3 prior ther-
apies. Three cohorts (A-C) are initiated
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on mavorixafor 200 mg and ibrutinib
420 mg daily. In the absence of dose-
limiting toxicities (DLTs), mavorixafor is
escalated to 400 mg after 28 days and
then again to 600 mg if 400 mg is
deemed tolerable (< 2/6 DLTs). The co-
horts differ with respect to the steps
taken if DLTs occur (i.e., withdrawal of
the patient, de-escalation). Treon et al.
reported preliminary clinical data for
eight patients included in Cohorts A
and B at EHA 2021 [12].

Rapid and clinically relevant
benefits

At the time of the analysis, all patients
had completed the low- and mid-dose
levels. Mavorixafor and ibrutinib expo-
sures were shown to be consistent with
previous single-agent studies, which
suggests no drug-drug interactions. Ma-
vorixafor exposures tracked with in-
creases in key white blood counts in all
patients. The combination was well tol-

erated, with 77 % of AEs rated as grade 1.
AEs related to use of mavorixafor only
occurred in two patients; these were
grade 1 or 2 and included nausea, acid
reflux, constipation, elevated white
blood cell count, and worsening pain/
numbness in the shoulder/hands/
wrists.

All patients experienced reductions
in IgM levels, and none progressed
while on treatment. Median absolute
serum IgM levels decreased from pre-
treatment levels of 23.56 g/L to 9.93 g/L
at 6 months. At the same time, patients
with decreased baseline hemoglobin
levels showed increases toward normal.
In those on treatment for six cycles, me-
dian hemoglobin increased by > 20 g/L.
The authors noted in their conclusions
that further follow-up will help define
the potential of mavorixafor plus ibruti-
nib to improve clinical response to BTK
inhibition in patients with MYD88 and
CXCR4 mutations. u
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Successful inhibition of PI3K, BTK, BCL2 and other targets
in various B-cell malignancies

CHRONOS-3:
copanlisib plus rituximab

Rituximab monotherapy is a recognized
standard of care in patients with re-
lapsed indolent non-Hodgkin lym-
phoma (iNHL) who have had long re-
missions after rituximab-based therapy
or who are unwilling or unfit to be
treated with chemotherapy. However,
the clinical benefit conferred by rituxi-
mab can be limited due to drug resis-
tance. Based on the assumption that a
combined strategy might improve pa-
tient outcomes, the phase III
CHRONOS-3 trial investigated the com-
bination of rituximab with the selective,
potent, pan-class I PI3K inhibitor co-
panlisib that shows predominant on-
target activity against the PI3K-a and
PI3K-6 isoforms [1, 2].

CHRONOS-3 recruited patients with
relapsed CD20-positive indolent B-cell
lymphoma including follicular lym-
phoma (FL) grades 1-3a, marginal zone
lymphoma (MZL), small lymphocytic
lymphoma (SLL), and Waldenstrom’s
macroglobulinemia (WM). Their dis-
ease had relapsed following regimens
containing rituximab or anti-CD20 anti-
bodies. Eligible patients had to be pro-
gression- and treatment-free for > 12

months since the last rituximab-con-
taining regimen or for > 6 months and
unwilling or unfit to receive chemother-
apy. The study treatment consisted of
copanlisib 60 mgi. v. on days 1, 8 and 15
of a 28-day cycle plus rituximab
(n=307), or placebo plus rituximab
(n=151). Median time since the last
systemic therapy was 25.1 months in
both arms; approximately half of pa-
tients had received =2 prior lines of
anti-cancer treatment. Progression-free
survival (PFS) by central review was de-
fined as the primary endpoint. The pri-
mary analysis of the study was reported
at EHA 2021 by Zinzani et al. [3].

Benefits across all subtypes

CHRONOS-3 met its primary endpoint.
Compared to rituximab alone, copan-
lisib/rituximab induced a 48 % reduc-
tion in the risk of progression or death,
with a median PFS of 21.5 vs. 13.8
months (HR, 0.52; p < 0.0001). PFS ben-
efits were observed across all iNHL sub-
types and in all pre-specified subgroups
pertaining to patient and disease char-
acteristics. In the total study population,
objective responses occurred in 81 % vs.
48 % (p <0.0001; Figure 1). Complete
responses (CRs) resulted in 34 % vs.

15 %. Objective response rates (ORRs)
and CR rates were improved in the ex-
perimental arm compared to the con-
trol arm across all histologic subtypes.
Reductions in target lesion size were ob-
served in 98 % of evaluable patients
with copanlisib/rituximab and in 86 %
with placebo/rituximab. The trend to-
wards greater tumor shrinkage in the
experimental arm was consistent across
histologic subtypes.

Patient-reported outcomes consti-
tuted a secondary endpoint. These were
reported as the time to deterioration or
improvementin > 3 points in patient-re-
ported disease-related physical symp-
toms according to the FLymSI-18 ques-
tionnaire. Here, the analysis revealed no
significant differences across the two
treatment arms regarding time to dete-
rioration (5.5 months each; HR, 1.060;
p = 0.69) and time to improvement (not
estimable in either arm; HR, 0.996;
p=0.51).

Copanlisib plus rituximab demon-
strated a manageable safety profile that
was consistent with previous reports of
both agents as monotherapies. Hyper-
glycemia was the most frequently re-
ported treatment-emergent adverse
event (AE) in both arms (69.4 % vs.
23.3%), followed by hypertension
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Figure 1: CHRONOS-3: objective and complete responses observed for copanlisib plus rituximab (C + R) vs. placebo plus rituximab (P + R)
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(49.2 % vs. 19.2 %). Copanlisib-related
hyperglycemia and hypertension
proved transient and manageable.
Pneumonitis occurred in 6.8 % vs. 1.4 %
(grade 3, 2.0 % vs. 0.7 %). In their con-
clusions, the authors pointed out that
the addition of copanlisib to standard
rituximab treatment demonstrated
broad and superior efficacy compared
to rituximab monotherapy in patients
with relapsed iNHL of all histologies.
The combination represents a potential
new treatment option for patients with
relapsed iNHL of all subtypes.

Zandelisib plus zanubrutinib

Dual inhibition of the PI3Kd and BTK
pathways is considered capable of over-
coming monotherapy resistance, al-
though tolerability can be an issue.
Therefore, a multicohort phase 1b study
explored the combination of the PI3Kd
inhibitor zandelisib, which offers an in-
novative dose schedule based on opti-
mized pharmaceutical properties, and
the BTK inhibitor zanubrutinib to im-
prove tolerability of the dual targeted
approach and to provide deeper and
longer responses.

Patients after failure of > 1 prior ther-
apy for B-cell malignancies were treated
until progression with one of two dose
schedules. Group A received zandelisib
60 mg/d for 8 weeks followed by days
1-7 of each subsequent 28-day cycle,
plus zanubrutinib 160 mg twice daily
(n=7). In Group B, zandelisib 60 mg
was taken daily on days 1-7 of each 28-
day cycle starting in cycle 1 in addition
to zanubrutinib 80 mg twice daily
(n=13). At EHA 2021, Soumerai et al.

reported on 20 patients in the com-
pleted safety dose-finding cohort [4].
Disease-specific expansion cohorts
were created (FL, CLL/SLL, MZL, man-
tle cell lymphoma [MCL], diffuse large
B-cell lymphoma [DLBCL]/high-grade
B-cell lymphoma [HGBCL]) that re-
ceived the Group B dose schedule.
Across these cohorts, 18 individuals
were evaluable. All of them responded
to zandelisib 60 mg on an intermittent
schedule from cycle 1 plus zanubrutinib
80 mg twice daily except for two patients
with DLBCL/HGBCL (Figure 2). Com-
plete remissions with and without in-
complete bone marrow recovery oc-
curred in 25 % and 40 % of FL and CLL
patients, respectively. The combination
was generally well tolerated and did not
result in additive toxicity compared to
each agent alone. Neutropenia, throm-
bocytopenia, transaminase elevations,
diarrhea, rash, hyperkalemia and fa-
tigue represented the most common
AEs. Patients are currently enrolled in
expansion cohorts for FL. and MCL with
the regimen identified in Group B.
Another zandelisib-based combina-
tion is currently being tested in the set-
ting of relapsed iNHL by the ran-
domized, open-label, controlled,
multicenter phase III COASTAL study
[5]. Here, patients with FL or MZL after
> 1 prior line of therapy are receiving ei-
ther zandelisib plus rituximab or stan-
dard immunochemotherapy. Pretreat-
ment must include an anti-CD20
antibody in combination with chemo-
therapy or lenalidomide. Zandelisib is
administered for two years, while ritux-
imab or immunochemotherapy are
given for a total of six cycles. The pri-

mary endpoint is PFS. Approximately
534 patients will be enrolled at 200 sites
globally.

Zanubrutinib in ibrutinib/
acalabrutinib intolerance

BTK inhibitor therapy is effective in
B-cell malignancies, although its use is
limited by AEs [6, 7]. The next-genera-
tion BTK inhibitor zanubrutinib, which
has been optimized for BTK selectivity
and occupancy, has shown increased
tolerability compared to ibrutinib in pa-
tients with WM treated in the ASPEN
trial [8]. Lower rates of AEs leading to
death (1% vs. 4.1 %), discontinuation
(4 % vs. 9.2 %), dose reductions (13.9 %
vs. 23.5 %) and dose holds (46.5 % vs.
56.1 %) were observed, as well as alower
rate of atrial fibrillation or flutter (2 % vs.
15.3 %).

The multicenter, single-arm, open-
label phase II BGB-3111-215 study in-
vestigated the safety and efficacy of
zanubrutinib in patients with pretreated
B-cell malignancies who were intoler-
ant to ibrutinib and/or acalabrutinib,
compared with their ibrutinib and/or
acalabrutinib intolerance as assessed by
the recurrence and change in severity of
AEs. Patients with previously treated
CLL/SLL, WM, MCL, or MZL were di-
vided in those intolerant to ibrutinib
(Cohort 1) and those intolerant to acala-
brutinib alone or to both agents (Cohort
2). They were treated with zanubrutinib
160 mg twice daily or 320 mg per day.

The analysis reported at EHA 2021
related to 57 and 7 patients included in
Cohort 1 and 2, respectively [9]. Most of
them had received prior ibrutinib
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TABLE

Efficacy of pirtobrutinib in mantle cell ymphoma, Waldenstrém’s macroglobulinemia, Richter’s transformation,

follicular lymphoma, marginal zone lymphoma and diffuse large B-cell ymphoma

All MCL patients  BTK-pretreated MCL  All WM patients  BTK-pretreated WM RT FL MzZL DLBCL
(n =56) patients (n = 52) (n=19) patients (n = 13) (n=38) (n=38) (n=9) (n=25)
ORR, % 52 52 68 69 75 50 22 24
Best response
CR, n (%) 14 (25) 13 (25) 0 0 0 2 (25) 0 4 (16)
PR, n (%) 15 (27) 14 (27) 9 (47) 5(39) 6 (75) 2 (25) 2 (22) 2(8)
SD, n (%) 10 (18) 9(17) 3(16) 1(8) 1(13) 1(13) 7(78) 2(8)

monotherapy. The median time on the
most recent prior BTK inhibitor was 9.2
months in the total cohort. Overall, 75 %
of ibrutinib and acalabrutinib intoler-
ance events did not recur on zanubruti-
nib. Among the intolerance events that
recurred, 90 % and 33 % of ibrutinib and
acalabrutinib intolerance events, re-
spectively, recurred at a lower severity,
while 10 % and 67 %, respectively, oc-
curred at the same severity. No intoler-
ance events recurred at a higher grade.
Zanubrutinib itself proved effective,
with ORR and disease control rates of
50.0 % and 89.6 %, respectively, in the
total population. At data cutoff, 87.7 %
and 100 % of patients in Cohorts 1 and 2,
respectively, remained on treatment.
AEs were the reason for zanubrutinib
treatment discontinuation in three
cases; none of these were due to recur-
rence of a prior intolerance event. The
authors emphasized that zanubrutinib
might provide a therapeutic option in
patients intolerant to other BTK inhibi-
tors across hematologic malignancies.

Broad efficacy of pirtobrutinib

Non-covalent BTK inhibition might of-
fer advantages over covalent inhibitors
that have been demonstrated to elicit
limited OS benefits in patients with
MCL and other lymphomas [10, 11]. The
highly potent and selective non-cova-
lent BTK inhibitor pirtobrutinib (LOXO-
305) is being assessed in the phase I/11
BRUIN trial in patients with previously
treated advanced B-cell malignancies
who have received all classes of avail-
able therapy.

According to the analysis presented
at EHA 2021, pirtobrutinib showed
promising efficacy with responses
across all dose levels and clinical activ-
ity independent of prior therapy [12].

MCL patients (n =56) demonstrated a
52 % ORR, with CRs emerging in 25 %,
which also applied to BTK-pretreated
MCL patients (n=52; Table). Those
with other NHLs showed response rates
ranging from 22 % (MZL) to 75 % (Rich-
ter’s transformation; Table). After a me-
dian follow-up of 6 months for the effi-
cacy-evaluable population, 83 % of
responding MCL patients were ongoing
and in response. Given the poor out-
comes with existing options for the
treatment of MCL, these results are par-
ticularly notable. Also, 77 % and 83 % of
responders in the groups with WM and
Richter’s transformation were ongoing
and in response.

The favorable safety and tolerability
were consistent with the design of pirto-
brutinib as a highly selective and non-
covalent BTK inhibitor. No dose-limit-
ing toxicities occurred, and the
maximum tolerated dose was not
reached. Pirtobrutinib 200 mg/d was
selected as the recommended phase II
dose. Only 1.5 % of patients discontin-
ued treatment due to treatment-related
AEs. Notable covalent BTK-inhibitor-
associated toxicities were rarely ob-
served. The authors concluded that pir-
tobrutinib is well tolerated and exhibits
promising efficacy in heavily pretreated
patients with MCL and other NHLs.
Longer follow-up is required to better
understand the safety profile associated
with chronic administration.

TG-1701 £ U2

An emerging BTK inhibitor with favor-
able characteristics is the covalently
bound agent TG-1701 that has shown
superior selectivity compared to ibruti-
nib [13]. Data have indicated increased
inhibition of TG-1701 in combination
with the PI3Kd inhibitor umbralisib and

the anti-CD20 antibody ublituximab
(U2) in a BTK-resistant cell model [14].
A phase I/1I dose escalation trial pre-
sented at ASCO 2021 evaluated TG-1701
as monotherapy and combined with U2
in dose escalation cohorts and dis-
ease-specific cohorts [15]. The patients
included had relapsed/refractory dis-
ease to prior standard therapy; in addi-
tion, the disease-specific cohorts en-
rolled treatment-naive patients who
were unsuitable for standard front-line
chemoimmunotherapy. TG-1701 doses
were escalated across a range of 100-
400 mg/d as monotherapy and 100-
300 mg/d as part of the combination
regimen.

TG-1701 exhibited an encouraging
safety profile with clinical and pharma-
codynamic activity at all dose levels that
supported once-daily dosing. The maxi-
mum tolerated dose was not achieved in
the monotherapy arm. Respiratory tract
infections, constipation, bruising, neu-
tropenia and ALT elevations were seen
most frequently, with the majority of
AEs rated as grade 1/2. Patients on the
triplet regimen developed most com-
monly diarrhea, infusion-related reac-
tions, and bruising (47 % each). Among
grade 3 laboratory AEs, ALT and AST
prevailed (16 % each). Dose escalation
continues.

Single-agent TG-1701 100-400 mg
gave rise to an ORR of 57 % across a
range of histologic subtypes including
CLL, SLL, MCL, FL, MZL, and WM,
while patients with DLBCL did not re-
spond. In the disease-specific cohorts,
the ORRs with TG-1701 monotherapy at
a dose of 200 mg were 95 %, 65 % and
95 % for CLL, MCL, and WM, respec-
tively. All patients treated in the CLL co-
hort with TG-1701 300 mg achieved ob-
jective responses. For the triplet
combination, the ORR was 79 %, with a
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Figure 3: Changes in tumor burden observed with TG-1701 (dose range, 100-300 mg/d) plus

umbiralisib and ublituximab

CRrate of 21 %, across all subtypes (Fig-
ure 3). After a median follow-up of 15.6
months, most patients remained on
treatment. The study continues enroll-
ment, and future registration trials are
being planned.

Atezolizumab-based triple
combination

Combining targeted therapies with
agents that enhance anti-tumor immu-
nity represents an attractive treatment
paradigm. A multicenter phase II trial
evaluated the PD-L1 inhibitor atezoli-
zumab in combination with the anti-
CD20 antibody obinutuzumab and the
BCL2 inhibitor venetoclax in patients
with relapsed/refractory FL and MZL
who had failed >1 line of therapy. In-
duction included eight 3-weekly cycles
of obinutuzumab. Venetoclax was
started on day 8 of cycle 1 and was ad-
ministered until the end of mainte-
nance or until progression. Atezoli-
zumab was given on day 2 of each cycle.
ORR at the end of induction after eight
cycles of the three drugs or at premature
treatment discontinuation constituted
the primary endpoint.

Herbaux et al. presented the results
for the FL and MZL cohorts at EHA 2021
[16]. The FL cohort comprised 58 pa-
tients, 85.7 % of whom had Ann Arbor
stage III/IV disease. High risk according
to the Follicular Lymphoma Interna-
tional Prognostic Index was present in
47.3 %. One third of patients had been
treated with > 2 lines of previous ther-
apy, and 30.4 % had undergone autolo-
gous stem cell transplantation. In this
group, 63 % of patients received the full
induction treatment. The ORR accord-

ing to PET scan at the end of induction
was 53.6 %, with complete molecular re-
missions in 30.4 %.

In the MZL cohort, 20 patients were
enrolled. Thirteen, five and two had
nodular, extra-nodular and splenic
MZL, respectively. All of them were in
Ann Arbor stage IV, 38.9 % showed bone
marrow infiltration, and 50 % had =2
extra-nodal sites. In 22.2 %, >2 prior
lines of treatment had been adminis-
tered. Eleven patients (55 %) received
the full induction treatment. According
to CT assessment at the end of induc-
tion, 66.76 % of patients demonstrated
objective responses, which included
complete and partial remissions in
16.7 % and 50.0 %, respectively. At the
time of the analysis, responses in the
two cohorts appeared to be durable,
with only 21.4 % of responders experi-
encing relapses or progression.

In 70.5 % of the total study cohort,
grade 3/4 AEs occurred, and one patient
experienced an AE thatled to discontin-
uation of treatment. Grade 3/4 AEs were
mainly cytopenias, with only one case of
febrile neutropenia (1.3 %). Three pa-
tients developed immune-related AEs
classified as grade 2 or 3. No tumor lysis
syndrome occurred. Overall, the combi-
nation appeared to be well tolerated,
with no unexpected toxicity. The au-
thors concluded that the ORR results
were comparable to the findings seen
for other innovative regimens in this
setting.

Novel BCL2 inhibitor
BGB-11417

Cheah et al. provided the initial clinical
report of the first-in-human trial investi-

gating the potent and highly selective
BCL2 inhibitor BGB-11417 at EHA 2021
[17]. In vitro evaluation has shown that
BGB-11416 is > 10-fold more potent
than venetoclax at inhibiting BCL2 (ICs,
0.014 vs. 0.20 nM) [18]. Moreover, the
potency of BGB-11417 for inhibiting the
BCL2-G101V mutant protein, which can
induce resistance to venetoclax on con-
tinued treatment, was > 50-fold higher
than that of venetoclax. BGB-11417
demonstrated >2,000-fold selectivity
for BCL2 compared to BCLxL, BCL-W,
MCL-1, and BCL2A1 in vitro, which il-
lustrates its selectivity. Various xeno-
graft models including acute lympho-
blastic leukemia, MCL and DLBCL
revealed superior anti-tumor activity of
BGB-11417 vs. venetoclax. The novel
BCL2 inhibitor exhibits a favorable
pharmacokinetic profile with low
plasma clearance and an encouraging
safety profile [19].

The first-in-human phase I/Ib study
is being conducted in patients with re-
lapsed and refractory B-cell malignan-
cies including NHL (i.e., FL, DLBCL,
MZL, transformed NHL), CLL/SLL,
MCL, and WM. Dose escalation (Part 1)
is performed in independent cohorts
categorized by disease type. These co-
horts will continue until a recom-
mended phase II dose is identified,
which is then used in corresponding ex-
pansion cohorts (Part 2). The study will
also include dose escalation and expan-
sion cohorts for the combination of
BGB-11417 and the BTK inhibitor zanu-
brutinib in patients with CLL/SLL and
mantle cell lymphoma.

At the time of the first analysis, seven
patients with relapsed/refractory NHL
were treated in Cohort 1A, and two pa-
tients with relapsed/refractory CLL
were treated in Cohort 1B. According to
the results, BGB-11417 is tolerable at the
dose levels tested, with no dose-limiting
toxicities observed across two dose lev-
els. Grade > 3 AEs were infrequent and
manageable. Two patients experienced
neutropenia, and only one instance of
laboratory TLS was recorded in a pa-
tient with high TLS risk. Preliminary ac-
tivity will be assessed with increased en-
rollment and follow-up. Although
enrollment of patients with relapsed/re-
fractory CLL has only recently started,
decreases in absolute lymphocyte
counts were already seen at the initial
ramp-up dose of 1 mg.

memo

© Springer-Verlag

3/2021

15



16

ASCO - EHA - ICML 2021 special issue

Anti-CD19-based approach:
ongoing study

The anti-CD19 antibody tafasitamab
has been licensed by the US FDA for use
in the indication of relapsed/refractory
DLBCL. In patients with relapsed/re-
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Extending anti-PD-1-based options in the setting of

Hodgkin lymphoma

Patients with relapsed or refractory clas-
sical Hodgkin lymphoma (cHL) who
have failed high-dose chemotherapy
and autologous stem cell transplanta-
tion (HDT/ASCT) have poor prognosis,
which also applies to those with chemo-
therapy-resistant disease who are ineli-
gible for HDT/ASCT [1-4]. The presence
of chromosome 9p24.1 alterations in
cHL provides a rationale for immune
checkpoint inhibition as this leads to
overexpression of the PD-L1 ligands [5-
7]. Anti-PD-1 antibodies including
nivolumab, pembrolizumab, tisleli-
zumab, camrelizumab and sintilimab
have changed the treatment paradigm
of adults with relapsed/refractory cHL
[8-14]. Data presented at ASCO, EHA

and ICML 2021 demonstrated efficacy
of new agents and established PD-1 in-
hibitors over extended periods of time.

CheckMate 205

The pivotal, multicenter, single-arm,
phase II CheckMate 205 trial evaluated
the PD-1 inhibitor nivolumab at a dose
of 3 mg/kg 2-weekly in patients with re-
lapsed/refractory cHL after ASCT fail-
ure in three cohorts. Cohort A included
63 brentuximab vedotin(BV)-naive pa-
tients; those in Cohort B (n = 80) had re-
ceived BV after ASCT, while those in Co-
hort C (n=100) had been treated with
BV before and/or after ASCT. Objective
response rate (ORR) by independent re-

view committee (IRC) was defined as
the primary endpoint. In Cohort C, pa-
tients who achieved complete remis-
sion (CR) for > 1 year could discontinue
treatment and receive re-treatment if re-
lapses occurred within two years.

At the time of the 33-month follow-
up presented at the ASH 2018 Congress,
the ORR was 71 %, with 21 % of patients
obtaining CR [15]. Ansell et al. reported
updated results from CheckMate 205
with a median follow-up of 58 months at
ICML 2021 [16]. Median duration of
treatment was 14 months in the entire
cohort. In 24 %, patients had been able
to receive subsequent hematopoietic
stem cell transplant based on the bene-
fit from the study treatment.
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Figure: Overall survival by best response obtained with nivolumab in CheckMate 205

Response-related outcome
improvements

The 5-year follow-up confirmed the effi-
cacy and safety of nivolumab in patients
with cHL who have progressed or re-
lapsed after ASCT. ORRs were 65 %,
71 % and 75 % for Cohorts A, B and C,
respectively. Complete remissions re-
sulted in 32 %, 14 % and 21 %, respec-
tively. The CR rate in the total popula-
tion had increased from 16 % at 33
months to 21 % at 58 months. Remis-
sions proved durable, particularly in pa-
tients who had obtained CR; here, the
median duration of response was 30.3
months compared to 13.5 months in the
group with partial remission (PR). Fa-
vorable overall survival (OS) results
were observed over time. At 5 years,
71.4 % of all patients were alive, and me-
dian OS had not been reached in the

serious treatment-related AEs (TRAEs)
occurred in 15 %, and the treatment was
discontinued due to TRAEs in 11 %. Im-
mune-related AEs (irAEs) were mainly
classified as grade 1 or 2. Rash occurred
most frequently (12 %), followed by hep-
atitis (6 %), and pneumonitis (6 %).
Overall, these proportions were rela-
tively modest despite the patients being
on treatment for a long time.

In Cohort C, 12 patients out of 100
discontinued nivolumab therapy after
they had maintained CR for >1 year.
Among these, six remained in CR with
no additional intervention. Four of the
other six patients experienced disease
progression. Three were re-treated per
protocol, with one continuing on treat-
ment and being in remission at the time
of the analysis. In their summary, the

authors pointed out that it appears fea-
sible to stop nivolumab therapy after
one year of CR and to re-initiate treat-
ment upon disease progression.

BGB-A317-203: tislelizumab

Optimized efficacy can be expected
from the PD-1 inhibitor tislelizumab
that was engineered to minimize bind-
ing to FcyR on macrophages, which
compromises anti-tumor activity of
PD-1 antibodies through activation of
antibody-dependent macrophage-me-
diated killing of effector T cells [17, 18].
The pivotal, multicenter, single-arm,
phase II BGB-A317-203 trial tested ti-
slelizumab 200 mg i. v. every 3 weeks in
70 patients with relapsed/refractory
cHL who were ineligible for intensive
treatment after >2 lines of systemic
therapy or had achieved no response or
progressed after HDT/ASCT. All pa-
tients had received chemotherapy; im-
munotherapy and BV had been admin-
istered in 21.4 % and 5.7 %, respectively.
Nineteen percent had undergone ASCT,
while the remaining patients were no
candidates for transplant. The ORR by
IRC constituted the primary endpoint.
Song et al. presented long-term data at
EHA 2021 [19].

After a follow-up of 33.8 month, ti-
slelizumab proved highly active. Objec-
tive responses occurred in 87.1 %, and
CRswere achieved by 67.1 % of patients.
Complete remissions emerged irrespec-
tive of the number of prior treatment
lines and pretreatment with ASCT or BV
(Table 1). The median time to response
was 12 weeks, with 72 % of complete re-

groups with CR, PR, and stable disease S
e ! R n to tislelizumab monother irr ti f pretreatment
with those in the CR cohort showing the esponses 10 tisielizu ab monothe apy irrespective or pretreatme!
best survival outcome (Figure). Even in ORR CR
the group that progressed during the Subgroup Response/patients ORR,%  CR/patients  CR,%
study and received salvage therapies,
uey . v . vag rapt Prior lines of therapy for cHL

many patients survived.

The 5-year progression-free survival <3 24/28 85.7 19/28 67.9
amounted to 18 %, with median PFS of -
15.1 months. Median PFS was longest in Prior ASCT
the CR cohort (37.4 months); this was Yes 12/13 92.3 11/13 84.6
more thjcm double the result seen for pa- No 49/57 86.0 36/57 63.2
tients with PR (15.2 months).

The adverse event (AE) profile resem- Prior brentuximab vedotin therapy
bled the findings reported previously. Yes 4/4 100.0 4/4 100.0
No new safety signals or increases in tox- . p—— Tl P -
icity were noted over time. Any-grade 0 : :
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sponders obtaining CR at the first post-
baseline tumor assessment. Median
PFS was 31.5 months. At the time of the
36-month landmark analysis, 40.8 % of
patients remained progression-free. Pa-
tients who had achieved CR fared better
in terms of PFS compared to those with
PR and stable disease (not reached vs.
13.2 months). The OS results were im-
mature; at 36 months, 84.8 % of patients
lived, which is favorable considering the
relapsed/refractory disease setting.
Grade = 3 TRAEs occurred in 31.4 %,
and in 8.6 %, AEs necessitated treat-
ment discontinuation. irAEs were ob-
served in 45.7 % and mainly included
hypothyroidism (28.6 %), skin reactions
(8.6 %), and pneumonitis (7.1 %). No
new safety concerns were identified. In
their summary, the authors noted that
tislelizumab conferred a favorable ben-
efit-risk profile and might represent an
important treatment option for patients
with relapsed or refractory cHL. A con-
firmatory phase III study is ongoing.

Update on camrelizumab

Camrelizumab has been approved in
China based on the primary results of a
multicenter, phase II trial in 75 patients
with relapsed/refractory cHL in whom
ASCT had failed to induce (lasting) re-
mission or who had received > 2 lines of
systemic chemotherapies. The primary
analysis yielded IRC-assessed objective
responses in 76 % of patients, including
CR in 28.0 % [14]. Follow-up data pre-
sented at EHA 2021 after 36.2 months
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demonstrated an ORR of 76.0 % by IRC
assessment, with 26.7 % of patients ex-
periencing CR [20]. Overall, 94.7 %
achieved disease control. More than
half showed ongoing responses at the
time of the analysis. Median duration of
response and median PFS were 31.7 and
22.5 months, respectively. Median OS
had not been reached yet; at 36 months,
82.7 % of patients were alive.

The most common AE was cutane-
ous reactive capillary endothelial prolif-
eration (RCEP) that occurred in almost
all patients but was classified exclu-
sively as grade 1 or 2. Complete resolu-
tion of RCEP lesions occurred in 67.1 %,
with median time to complete resolu-
tion of 8.2 months. Most of the RCEP le-
sions regressed spontaneously, and
none required systemic corticosteroids.
At 12 and 24 months, the recurrence
rates were 19.0% and 6.3 %, respec-
tively. No new toxicities emerged during
the prolonged follow-up. AEs led to
treatment interruption and discontinu-
ation in 40.0 % and 6.7 %, respectively.
The authors concluded that camreli-
zumab monotherapy continued to pro-
vide robust and durable responses as
well as favorable survival and a manage-
able safety profile.

Chidamide in addition to
decitabine/camrelizumab

The combination of the anti-PD-1 anti-
body camrelizumab with the DNA-de-
methylating agent decitabine was eval-
uated in the clinical trial setting based

on the observation that inhibition of de
novo methylation can increase T-cell re-
sponses and tumor control during PD-1
inhibitor therapy in mice [21, 22]. In-
deed, in a randomized phase II trial,
camrelizumab plus decitabine elicited
CRs in 79 % of patients with relapsed/
refractory cHL, compared to 32 % with
camrelizumab alone (p=0.001) [23].
However, effective options have been
lacking for patients who progressed on
this regimen. A phase II study therefore
tested a combined approach encom-
passing the histone deacetylase inhibi-
tor chidamide in patients with relapsed/
refractory cHL who had progressed or
relapsed on camrelizumab/decitabine.
Nineteen patients were treated with chi-
damide 10 mg (days 1-4) and 20 mg
(days 8, 11,15, 18) plus decitabine 10 mg
(days 1-5) and camrelizumab 200 mg
(day 6) every 3 weeks.

According to preliminary results re-
ported at ASCO 2021, the triple combi-
nation induced pronounced responses
and showed an acceptable safety profile
[24]. Among 14 patients who completed
the response evaluation, 13 (93 %) expe-
rienced objective responses, including
CRs in six cases (43 %). The most com-
mon AEs were leukopenia (58 %; grade
3, 16 %), nausea (53 %) and hypertri-
glyceridemia (26 %). No irAEs occurred.

Promising results for
penpulimab

Penpulimab is a novel IgG1 anti-PD-1
antibody engineered to eliminate bind-
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E\fEf;il_cEazc:y outcomes observed for penpulimab in the evaluable patient
population
Outcome n=285
Objective response rate, n (%) 76 (89.4)
Complete response, n (%) 40 (47.1)
Partial response, n (%) 36 (42.4)
Stable disease, n (%) 6(7.1)
Progressive disease, n (%) 3(3.5)
Disease control rate, n (%) 82 (96.5)
Duration of response, months Not reached
12-month PFS rate, % 72.1

ing to FcyRIa and FcyRIlla receptors
with the aim to avoid or reduce anti-
body-dependent cellular cytotoxicity,
antibody-dependent cellular phagocy-
tosis, and antibody-dependent cytokine
release. A multicenter, single-arm,
open-label, phase I/II study investi-
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gated penpulimab 200 mg i. v. 2-weekly
in patients with relapsed/refractory cHL
following ASCT or 22 lines of chemo-
therapy. Updated phase II findings from
the trial were presented at ASCO 2021
for 94 and 85 patients included in the
safety and full analysis sets, respectively

[25]. Almost 65 % of patients in the full
analysis set had stage IV disease, and > 3
prior lines of therapy had been adminis-
tered in more than half of cases.
Among 85 evaluable patients, ORR
with penpulimab was 89.4 %, and 47.1 %
achieved CR (Table 2). The ORR benefit
prevailed in all evaluated subgroups.
Median duration of response had not
been reached, which also applied to
median PFS and median OS. All pa-
tients were alive at 18 months. The most
frequent TRAEs included hypothy-
roidism (31.9 %), upper respiratory tract
infection (25.5 %), fever (24.5 %) and
alanine aminotransferase elevations
(23.4 %). Grade 3 TRAEs were observed
in 26.6 %, and treatment was discontin-
ued in 5.3 %. Penpulimab showed a fa-
vorable immune-related safety profile.
Grade 3 events occurred in 4.3 %, and
no patient developed grade 4/5 events.
Excluding thyroid disease, irAEs were
reported in 17.0 % of the population.
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Mantle cell lymphoma: improving outcomes in difficult-to-
treat patient populations

Updated results from MAGNIFY

Mantle cell lymphoma (MCL) accounts
for approximately 3-10 % of non-Hodg-
kin lymphomas and shows one of the
poorest survival rates among the lym-
phomas [1, 2]. The combination of lena-
lidomide and rituximab (R?) has demon-
strated activity in MCL patients in the
frontline and relapsed/refractory set-
tings, with overall response rates (ORRs)
of 92 % and 57 %, respectively [3-5]. R? is
being explored in the multicenter, ran-
domized, phase III MAGNIFY trial as in-

itial and extended treatment in patients
with relapsed/refractory NHL (i.e., follic-
ular lymphoma grades 1-3b, transformed
follicular lymphoma, marginal zone lym-
phoma, or MCL) after > 1 prior therapy.
Induction treatment consists of twelve
28-day cycles of lenalidomide 20 mg/d
on day 1-21 and rituximab 375 mg/m?
weeklyin cycle 1 followed by administra-
tion on day 1 of every other cycle. Subse-
quently, patients who have achieved
complete or unconfirmed complete re-
sponse (CR, CRu), partial remission, or
disease stabilization, are randomized to

either lenalidomide plus rituximab
maintenance or rituximab maintenance
for 18 cycles.

Progression-free survival (PFS) fol-
lowing randomization to R? or rituxi-
mab monotherapy maintenance is the
primary endpoint of the study. The first
report in patients with relapsed/refrac-
tory MCL (n = 56) has revealed an ORR
of 54 % [6]. Updated findings from the
pre-randomization period of the study
that assessed the combination only
were presented at ICML 2021 by Shar-
man et al. [7].
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Responses irrespective of
rituximab sensitivity

The MCL population included in this
analysis comprised 73 patients who had
received a median of two prior systemic
therapies. All of them had been exposed
to rituximab, and 34 % were rituximab-
refractory. In the entire MCL group, ini-
tial treatment elicited an ORR of 51 %,
with 34 % of patients achieving CR/CRu.
These findings were similar across the
rituximab-refractory and rituximab-
sensitive groups (Figure 1). Median
time to response was 2.8 months, and
the majority of patients experienced tu-
mor size reductions of > 50 %. In the co-
hort that obtained CR or PR, the median
duration of response was 31.6 months;
for rituximab-refractory and rituximab-
sensitive patients, this was 31.6 and 28.4
months, respectively. Median duration
of complete response had not been
reached in any subgroup. After a me-
dian follow-up of 31.7 months, the total
group showed a median PFS of 28.0
months (14.7 and 30.1 months for ritux-
imab-refractory and rituximab-sensi-
tive patients, respectively).

The safety profile observed in the
MCL cohort was consistent with previ-
ous reports of the overall MAGFNIFY
population. Neutropenia emerged most
frequently (51 %), with 46 % of patients
experiencing grade 3/4 events, followed
by fatigue (44 %), diarrhea (32 %), con-
stipation (28 %), and cough (28 %). Al-
though neutropenia was common,
grade 3/4 febrile neutropenia occurred
only in seven patients (10 %). In their
conclusions, the authors noted that R2is
an active and tolerated regimen with
durable responses among patients with
relapsed/refractory MCL. The trial is
ongoing to compare R? with rituximab
extended treatment.

Venetoclax, lenalidomide &
rituximab

Based on observations suggesting effi-
cacy of venetoclax [8] and lenalidomide
plus rituximab [9] in MCL patients, as
well as synergistic effects of venetoclax
plus lenalidomide [10], it was hypothe-
sized that the chemotherapy-free com-
bination of venetoclax, lenalidomide
and rituximab would be safe with the
potential to improve outcomes and in-
duce minimal residual disease (MRD)

60
37 (51 %)

50 |-

w0 12 (16 %)

[ Overall response rate (%) ]

All MCL
patients
(n=73)

® CR/CRu
PR

12 (48 %)

Rituximab-refractory
patients (n = 25)

25 (52 %)

8 (17 %)

4(16 %)

Rituximab-sensitive
patients (n = 48)

Figure 1: Responses to lenalidomide/rituximab in the initial treatment period of the MAGNIFY study:
total population and subgroups according to rituximab sensitivity

negativity in this setting. At ICML 2021,
Phillips et al. presented the results of a
study that evaluated the triple regimen
in patients with untreated MCL [11].
The induction phase included twelve cy-
cles of lenalidomide 20 mg/d on day 1-21
every 28 days, venetoclax 400 mg/d after
ramp-up, and rituximab 375 mg/m?
weekly in cycle 1 and every other month
thereafter. Response assessment was
performed during and after induction
using PET/CT scan and MRD testing in
peripheral blood. Patients who achieved
radiographic CR and MRD negativity, as
well as those without disease progres-
sion who were not eligible for transplant
or declined it, went on to receive mainte-
nance. Here, the lenalidomide dose was
reduced by half of the induction dose
and continued for 24 months, while
venetoclax was continued for 12 months
and rituximab was given every other cy-
cle for 36 months.

Activity in high-risk patients

Overall, 28 patients were treated, with
19 (68 %) completing induction and
transitioning to maintenance. At the
time of the analysis, 23 patients (82 %)
remained on treatment. Three and two
patients, respectively, left the study due
to progressive disease or other medical
conditions. This was a poor-prognosis
population; high risk according to the
MIPI score was present in 88 %, and
14 % and 7 % of patients had the blas-
toid/blastic and pleomorphic variants,
respectively.

Nevertheless, these early prelimi-
nary data indicated efficacy of the regi-
men. Radiographic assessment re-

vealed CR in 67 % of 28 patients after 3
months and in all patients (n = 12) at 12
months. Likewise, the percentage for
undetectable MRD rose from 63 % at 3
months (n=27) to 92 % at 12 months
(n=12). The 12-month PFS rate was
86 %. No patient who had obtained un-
detectable MRD had relapsed until cut-
off. Three patients experienced disease
progression, with all of them harboring
p53 mutations.

Dose reductions or delays were nec-
essary in 53 %. No dose-limiting toxici-
ties occurred, and all patients were able
to safely escalate venetoclax to
400 mg/d. The most common AEs in-
cluded neutropenia, thrombocytope-
nia, diarrhea, and anemia, which were
also the most common grade 3/4 AEs.
Two secondary cancers (i.e., adenocar-
cinoma of unknown primary, cuta-
neous squamous cell carcinoma)
emerged on study, and two disease-re-
lated deaths occurred. Future plans in-
clude the expansion of the original
study to enroll another 50 patients who
do not harbor the p53 mutation. How-
ever, this patient group will also be ad-
dressed as modification of the regimen
to specifically target the p53 mutation
and other high-risk features is planned.

Real-world data on rituximab
maintenance

Randomized clinical studies have
yielded improved survival with rituxi-
mab maintenance (MR) following first-
line rituximab plus cyclophosphamide,
doxorubicin, vincristine, and pred-
nisone (R-CHOP) in both young and
older MCL patients [12, 13]. Guidelines
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therefore recommend MR after first-line
treatment [14, 15]. To date, however,
real-world evidence regarding the use of
MR in routine clinical practice has been
limited. In particular, the benefits of MR
after first-line bendamustine plus ritux-
imab (BR) are not well established. At
EHA 2021, Salles et al. reported a retro-
spective analysis evaluating real-world
patterns and outcomes of MR after first-
line BR or R-CHOP in a large US MCL
cohort using the nationwide Flatiron
Health database [16].

The MR-eligible cohort included
1,621 patients; by definition, they had
received first-line induction combined
with rituximab, and rituximab had been
continued as monotherapy for >28
days. This population was subdivided
into four groups: those treated with BR
only (n=728; 44.9%), BR plus MR
(n=458;28.3 %), R-CHOP only (n = 255;
15.7 %), and R-CHOP plus MR (n = 180;
11.1 %). To date, this is the largest real-
world cohort of patients with MCL
treated mostly in community-based US
practices.

MR as independent predictor

The use of MR in addition to both BR
and R-CHOP conferred significantly im-
proved outcomes. Median real-world
time to next treatment was 37.0 months
and 21.7 months, respectively, with BR
and R-CHOP alone, while this had not
been reached for either BR + MR or R-
CHOP + MR (Figure 2). These differ-
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(95 % Cl), months (32.9-40.6) NR (18.6-26.9) NR
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Figure 2: Real-world time to next treatment (rwTTNT) for bendamustine/rituximab (BR) + maintenance

rituximab (MR) and R-CHOP + maintenance rituximab

ences were significant (p <0.001 for
both BR vs. BR + MR and R-CHOP vs. R-
CHOP + MR). BR + MR performed rela-
tively better than R-CHOP + MR. The
real-world OS rates at 36 months
amounted to 76 % vs. 85 % for BR vs. BR
+MR (p =0.001), and to 77 % vs. 88 % for
R-CHOP vs. R-CHOP + MR (p = 0.030).
According to multivariate analyses,
MR was an independent predictor of su-
perior real-world time to next treatment
and OS. Patient and disease characteris-
tics associated with significantly worse

outcomes included age =65 years,
LDH/ULN 2 1, bulky disease, and blas-
toid/pleomorphic morphology. The au-
thors pointed out that these results need
to be interpreted in the context of evi-
dence provided by randomized studies
assessing MR in MCL as selection biases
are inherent in real-world analyses. At
present, the phase III SHINE trial is
evaluating whether PFS can be im-
proved with the addition of ibrutinib to
BR followed by MR in older patients
with previously untreated MCL. u
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Zanubrutinib in relapsed/refractory marginal zone
lymphoma: MAGNOLIA

B-cell receptor-mediated signaling has been
identified as a critical step in marginal zone
lymphoma (MZL) pathogenesis [1]. Accord-
ingly, BTK inhibition is effective in the man-
agement of patients with relapsed/refractory
MZL, as shown for the first-generation BTK
inhibitor ibrutinib [2]. The multicenter, single-
arm, phase || MAGNOLIA study is evaluating
the next-generation BTK inhibitor zanubruti-
nib 160 mg twice daily in patients with re-
lapsed/refractory MZL including splenic,
nodal and extra-nodal subtypes after pre-
treatment with =1 CD20-based regimen.
The primary endpoint is the overall response
rate (ORR) as determined by independent
review based on the Lugano 2014 classifica-
tion. At EHA 2021, Opat et al. reported the
results of the study after completed enroll-
ment [3]. A total of 68 patients had received
> 1 dose of zanubrutinib. The efficacy popu-
lation included 66 individuals.

MAGNOLIA met its primary endpoint. Af-
ter a median follow-up of 15.7 months, the
ORR was 68.2 %, thus exceeding the pre-
specified null ORR of 30 % (p < 0.0001).
Complete remissions emerged in 25.8 %.
Responses were observed in all MZL sub-
types and across patient and disease char-
acteristics such as age, presence of bulky or
extra-nodal disease, and type of pretreat-
ment. Median progression-free survival and
median duration of response had not been
reached yet. At 15 months, 82.5 % of pa-
tients were alive and progression-free.

The most common treatment-emergent
adverse events (TEAEs) of interest included
infections (all grades, 45.6 %), hemorrhage
(36.8 %), and diarrhea (22.1 %). Among
grade >3 events, infections (16.2 %) and
neutropenia (10.3 %) prevailed. Atrial fibril-
lation or flutter occurred in two patients
(2.9 %). No major hemorrhage was report-

ed. TEAEs led to dose interruptions in
29.4 %, while dose reductions were not
necessary in any of the patients. In four cas-
es, treatment was discontinued due to TE-
AEs unrelated to zanubrutinib. Overall,
zanubrutinib proved highly active and
showed a favorable safety profile in patients
with relapsed/refractory MZL.
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Novel bispecific antibodies in CD20-positive B-cell non-
Hodgkin lymphomas

Glofitamab step-up dosing

The T-cell-engaging bispecific antibody
glofitamab has been designed with a 2:1
configuration that enables bivalent
binding to CD20 on B cells and monova-
lent binding to CD3 on T cells [1]. Com-
pared to alternative bispecific formats,
this offers greater avidity, potency and
combinability with other anti-CD20 IgG
antibodies. In the phase I setting, glofit-
amab step-up dosing after obinutu-
zumab pretreatment allowed for dose
escalation of up to 30 mg to maximize
efficacy while mitigating the cytokine
release syndrome (CRS) risk [2]. At
ICML 2021, Carlo-Stella et al. presented
updated efficacy data for two cohorts
(including the final, recommended
phase II dose) from the ongoing phase
I/II dose escalation and expansion
study conducted in patients with re-
lapsed/refractory non-Hodgkin lym-
phoma (NHL) [3].

In these cohorts, glofitamab was ad-
ministered intravenously in step-up
doses of 2.5 mg and 10 mg on days 1 and
8 of cycle 1, respectively, followed by two
different target doses of 16 mg or 30 mg
from day 1 of cycle 2. After cycle 1, which
encompassed 14 days, glofitamab was
given 3-weekly for up to twelve cycles.
Obinutuzumab pretreatment was ad-
ministered seven days prior to glofita-
mab therapy. Among 50 patients with
CD20-expressing B-cell NHLs, 16 and 34,
respectively, were assigned to the
2.5/10/16 mg and 2.5/10/30 mg sched-
ules. Most patients were heavily pre-
treated; the median number of prior
lines was 3, and 84.6 % were refractory to
any prior therapy. All patients had re-
ceived prior chemotherapy and anti-
CD20 antibody therapy. Aggressive and
indolent NHLs were present in 53.8 %
and 46.2 %, respectively. Diffuse large B-
cell lymphoma (DLBCL) was the most
common aggressive entity. All patients

with indolent NHL had follicular lym-
phoma (FL) grade 1-3a.

Durable CMRs

The update of the study revealed high re-
sponse rates. Overall, 64.3 % and 79.2 %
of patients with aggressive and indolent
disease, respectively, responded. Those
with aggressive NHLs receiving the
2.5/10/30 mg dose showed a trend, with
a complete metabolic response (CMR)
rate of 71.4 %. Four of five patients with
mantle cell lymphoma (MCL) achieved
CMR. The majority of patients experi-
enced at least 50 % reductions in tumor
burden, with anti-tumor activity evident
across NHL subtypes.

The median duration of response for
complete responders had not been
reached after a median follow-up of 8.4
and 5.8 months for aggressive and indo-
lent NHLs, respectively. In the group
with aggressive lymphomas, 13 out of 16
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CMRs were shown to be ongoing at the
time of the analysis, and for indolent
lymphomas, 16 of 17 CMRs were ongo-
ing. Most patients in the entire popula-
tion receiving the 2.5/10/30 mg sched-
ule experienced significant durability of
CMR even after treatment completion.
Moreover, immunohistochemistry and
immunofluorescence analysis of base-
line tumor biopsies demonstrated that
clinical responses were achieved across
a range of CD20 expression levels and
irrespective of the amount of tumor in-
filtration by CD8 T-cells.

Adverse events (AEs) mainly included
CRS, neutropenia, and pyrexia. CRS
events emerged in 67.3 % of patients, but
they were confined to the first two cycles
and were graded as 1 or 2 in the vast ma-
jority of cases (grade 1, 38.5 %; grade 2,
23.1 %). Glofitamab doses of 2.5 mg and
10 mg administered in cycle 1 gave rise to
CRS rates of 48.0 % and 40.8 %, respec-
tively. In cycle 2, 12.4 % and 30.3 % of pa-
tients receiving 16 mg and 30 mg, respec-
tively, developed CRS. Grade 3 CRS
events were restricted to 3.8 % of patients
treated with 30 mg in cycle 2. Overall,
treatment-related grade 3/4 AEs occurred
in 40.4 %. No grade 5 AEs were reported.
Treatment discontinuation resulting
from AEs was seen in 3.8 %. The authors
noted in their conclusions that these
glofitamab step-up dosing data showed
impressive response rates, potentially
translating into early and more durable
responses for patients with aggressive
and indolent relapsed/refractory NHL
who have failed multiple lines of therapy.

Epcoritamab: EPCORE™ NHL-1

Similar to glofitamab, epcoritamab is a
bispecific antibody that binds CD20 and
CD3, which harnesses the patient’s im-
mune system to induce T-cell-mediated
killing of CD20-positive malignant B-
cells [4]. However, epcoritamab is ad-
ministered subcutaneously, thus ensur-
ing more gradual increases and lower
peaks in plasma cytokine levels com-
pared to intravenous formulations, and
this is regarded as a strategy to mitigate
CRS. Other features include an ability
for potent T-cell-mediated killing even
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TABLE

Response rates for patients with relapsed/refractory DLBCL, FL, and MCL
treated with epcoritamab

DLBCL FL MCL
Epcoritamab doses 12-60 mg 48-60 mg 12-48 mg 0,76-48 mg
Overall response rate, n (%) 15 (68) 10 (91) 4 (80) 2 (50)
Complete response 10 (46) 6 (55) 3(60) 1(25)
Partial response 5 (23) 4 (36) 1(20) 1(25)
Stable disease, n (%) 109 0 0 1(25)
Progressive disease, n (%) 5(23) 0 1(20) 0

at low levels of CD20 expression, as well
as Fc domain mutations that prevent
off-target T-cell cytotoxicity.

The dose-escalation part of the ongo-
ing, first-in-human phase I/II EP-
CORE™ NHL-1 study has identified
48 mg as the recommended phase II
dose in patients with relapsed/refractory
CD20-positive B-NHL previously treated
with anti-CD20 antibodies [5]. No dose-
limiting toxicities were observed, and
the maximum tolerated dose was not
reached. Patients are currently being
treated in the expansion cohort. Hutch-
ings et al. reported updated data for 68
patients after a median follow-up of 14.1
months at ICML 2021 [6]. The majority
had DLBCL (n = 46), followed by FL and
MCL. Most of them were heavily pre-
treated and refractory to their most re-
cent line of therapy, as well as to prior
anti-CD20 combinations.

Encouraging activity

Despite these unfavorable prerequi-
sites, epcoritamab demonstrated en-
couraging anti-tumor activity with deep
responses across histologies. Among
DLBCL patients who received 48-60 mg,
the ORR was 91 %, with 55 % achieving
complete remission (CR; Table). For
patients with FL, this was 80 % and 60 %,
respectively. Responses were obtained
in all five DLBCL patients previously
treated with CAR-T cell therapy. In the
entire cohort, median time to response
was 1.3-1.9 months across dose groups,
and median duration of response had
not been reached yet. All DLBCL pa-
tients who achieved CR with > 12 mg

doses have remained in remission;
three of them went on to receive consol-
idation stem cell transplantation. Me-
dian progression-free survival was 9.1
month for those treated with > 12 mg,
while it had not been reached yet in the
> 48 mg dose group. Four of five FL pa-
tients who achieved CR with > 0.76 mg
doses remained in remission at a me-
dian follow-up of 11.1 months.

Epcoritamab was generally well tol-
erated. Most commonly, pyrexia (69 %)
and CRS (59 %) occurred, followed by
injection site reaction (47 %), fatigue
(44 %), hypotension (31 %), diarrhea
(26 %), dyspnea (25 %), anemia (23 %),
and tachycardia (21 %). The safety pro-
file was consistent across doses and his-
tologies, and the majority of AEs were
mild or moderate. Notably, no grade > 3
CRS events were observed, and grade
1/2 events resolved with standard-of-
care management. Almost all CRS events
were restricted to cycle 1. The risk of CRS
was mitigated by the subcutaneous ad-
ministration, step-up dosing and corti-
costeroid prophylaxis during cycle 1.
Neurotoxicity was rare, self-limiting and
transient. No treatment-related deaths
or discontinuations occurred.

The expansion part of the EPCORE™
NHL-1 study is ongoing. Furthermore,
epcoritamb is currently being studied in
the phase IIIl EPCORE™ DLBCL-1 trial
as monotherapy versus standard-of-
care chemotherapy in patients with re-
lapsed/refractory DLBCL, as well as in
phase I/1I trials across different B-cell
NHL histologies, and in various combi-
nations and settings. u
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Alvaro Alencar, MD
University of Miami Heamasrz:tztgi
Alvaro Alencar discusses which first-line
treatment options might soon be established
for newly diagnosed patients with mantle
cell lymphoma who are not eligible for inten-
sive therapy, what can be expected in terms
of innovative approaches in the setting of
R/R mantle cell lymphoma or marginal zone
lymphoma and highlights the need for robust
prognostic tools allowing stratification of
treatment modalities.

watch video

i
Wojciech Jurczak gives an overview of the
advantages of new BTK inhibitors, the re-
sults of the ALPINE trial comparing zanu-
prutinib with ibrutinib in patients with re-
lapsed/refractory CLL/SLL and talks about
which new developments can be expected
in the field of innovative BTK inhibitors in the
treatment of CLL and other indications.

at the heart of this special issue.

MEDICAL EDUCATION v

Matthew Davids, MD
Dana-Farber Cancer Institute
Boston, USA

Matthew Davids depicts the most interest-
ing trial results in the field of CLL treatment at
the EHA 2021 congress, gives an outlook on
the most promising agents currently tested
for use not only in elderly but also in young, fit
CLL patients and talks about combinations
that might be implemented as pillars of CLL
treatment based on current trials.

Carol Moreno.
Hospital de Sant P:
B

Carol Moreno highlights the CLL study results
from EHA and ICML, enlarges on fixed-dura-
tion regimens in CLL treatment, the importance
of long-term follow-up findings obtained in im-
portant trials such as CLL14 and ELEVATE-TN
as well as data from the ALPINE and ELEVATE-
RR studies and shares her thoughts on the role
of new agents such as zanubrutinib in the over-
all treatment landscape-
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Anthony Mato talks about the study highlights
presented at EHA and ICML, innovative treat-
ment approaches currently tested for use in
CLL that appear most promising and explains
how the prognosis of CLL patients might
change due to new therapies in the years to
come and summarizes potential strategies to
prevent and overcome resistance to targeted
therapies.
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Christian Buske relates to recent develop-
ments with respect to the role of BTK inhibitors
and their potential future combination partners
in the treatment of patients with Waldenstrom’s
macroglobulinemia, the results of the iNNO-
VATE study and personalized treatment ac-
cording to genotypes.
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