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Preface

Dear Colleagues,

The 63" Annual Meeting of the Ameri-
can Society of Hematology (ASH) took
place as a hybrid event that hosted par-
ticipants both online and on-site in
Atlanta, Georgia, USA. Among the mul-
titude of updates and new insights pre-
sented from December 11 to 14, 2021,
results obtained for targeted therapies
in B-cell malignancies including
chronic lymphocytic leukemia, mantle
cell lymphoma, Waldenstrom'’s macro-
globulinemia, and marginal zone lym-
phoma are summarized in this issue of
memo inHaematology.

Clinical trials show that chemother-
apy-free regimens based on the inhibi-
tion of targets such as BTK, BCL2,
CD20 and PI3Kd continue to induce
superior outcomes compared to the
previous chemo(immuno)therapy-
based standards. BTK inhibitors have
been a mainstay of treatment from the

beginning of the targeted era. While
later-generation representatives of this
and other drug classes are being investi-
gated as they offer improved efficacy
and tolerability profiles over first-gener-
ation agents, other compounds such as
bispecific antibodies and antibody-drug
conjugates are gaining ground in various
B-cell malignancies. Newer agents ena-
ble us to further increase patient re-
sponses even in later lines.

Potential advantages of modern tar-
geted therapies include their ability to
overcome unfavorable cytogenetics and
the possibility of limited-duration treat-
ment while providing long-term disease
control. Approaches that are driven by
the achievement of undetectable mini-
mal residual disease might allow for
tailored therapy in broad patient popu-
lations in the future, thus avoiding over-
treatment and unnecessary health ex-
penditures while addressing patient
groups with the highest risk. From an
economic point of view, adequate and
timely treatment is important in these
diseases that tend to relapse repeatedly

© author’s own

over the course of years, with hospital
treatment in particular incurring sub-
stantial costs. Local implementation of
new insights in the best possible man-
ner will enable us to reduce the signif-
icant burden of disease at both the
patient and the societal level.

Amitkumar Mehta, MD

Division of Hematology and Oncology,
University of Alabama at Birmingham,
USA

Determining first-line CLL/SLL treatment strategies with
optimized efficacy and safety

GAIA: FCR compared to
targeted regimens

The international, randomized, phase
IIT GATA/CLL13 study was conducted to
identify the optimal time-limited first-
line treatment regimen for fit patients
with chronic lymphocytic leukemia
(CLL). Standard chemoimmunotherapy
(CIT) consisting of fludarabine, cyclo-
phosphamide and rituximab (FCR; pa-
tients < 65 years) or bendamustin plus
rituximab (BR; patients > 65 years) was
compared to venetoclax-based, limited-
duration strategies. Patients with CIRS
<6 and normal creatinine clearance
(> 70 mL/min), in whom TP53 mutation
and del(17) had been excluded, partici-
pated in the trial. The comparator regi-
mens consisted of rituximab plus vene-
toclax (RVe), obinutuzumab plus

venetoclax (GVe), and obinutuzumab
plus ibrutinib and venetoclax (GIVe).
Each arm contained approximately 230
patients. Co-primary endpoints of the
study included the undetectable mini-
mal residual disease (UMRD) < 10 rate
at month 15 in peripheral blood by
4-color flow, and progression-free sur-
vival (PFS). At ASH 2021, Eichhorst et at
al. presented the results for the uMRD
outcome [1]. The PFS interim analysis
had been postponed to early 2022 due
to the low number of events.

After a median follow-up of 27.9
months, the uMRD rate was signifi-
cantly higher in the GVe and GIVe arms
compared to CIT (86.5 % and 92.2 %, re-
spectively, vs. 52.0 %; p <0.0001 each;
Figure 1). For the RVe regimen, this was
57 %, which meant that RVe was not su-
perior to CIT. Overall response rates ac-

cording to iwCLL were relatively high in
all arms, although rates of complete re-
sponses with or without complete he-
matological recovery (CR/CRi) in the
venetoclax-based arms exceeded those
in the CIT arm (49.4%, 56.8% and
61.9 % for RVe, GVe and GIVe, respec-
tively, vs. 31 % for CIT).

Neutropenia was the most frequent
grade > 3 adverse event (AE) across all
arms. While febrile neutropenia oc-
curred more frequently with CIT
(11.1 %), severe infections were seen
most commonly with GIVe (22.1 %) and
CIT (19.9 %). The incidence of grade > 3
tumor lysis syndrome ranged from 4.2 %
(CIT) to 10.1 % (RVe). Grade > 3 bleed-
ing events and atrial fibrillation oc-
curred in approximately 2 % in the GIVe
arm and were very rare in the other
arms. Twelve patients died due to AEs
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Figure 1: GAIA trial: uMRD < 10 rates in the peripheral blood at month 15 with chemoimmuno-
therapy (CIT) vs. venetoclax-based, limited-duration regimens

during treatment and until day 84 after
the end of treatment; this was mostly
due to infections. Fifteen deaths during
the follow-up period were mostly due to
secondary neoplasia. The rate of treat-
ment discontinuation was low in all ex-
perimental arms.

FCR plus ibrutinib in fit
patients

Ibrutinib-based treatment has been
shown to prolong survival compared to
FCR in CLL patients with unmutated
IGHV [2]. It was hypothesized that com-
bining ibrutinib with FCR (iFCR) as ini-
tial therapy would lead to high CR rates
with uMRD in the bone marrow in a
broad population of younger, fit CLL pa-
tients. The phase II study launched in
2014 enrolled a total of 85 patients at 7
US sites with a median age of 55 years.
After a 1-week lead-in with ibrutinib
alone, iFCR was administered for up to
6 cycles, followed by ibrutinib mainte-
nance for 2 years. Patients who achieved
uMRD at the end of this period discon-
tinued therapy, while those who did not
continued treatment until progression.
Retreatment with ibrutinib was allowed
in patients who relapsed. The primary
endpoint of the trial was the CR rate
with uMRD in the bone marrow 2
months after iFCR completion.
According to the first analysis pub-
lished in 2019, the primary endpoint was
met after a median follow-up of 16.5
months, with 33 % of patients achieving
CR as defined above [3]. The best uMRD
rate in the bone marrow by intent-to-
treat (ITT) was 84 % at that time, which

was higher than results obtained with
any prior CIT or novel-agent-based reg-
imen for initial CLL therapy.

Deepening of remissions

The updated efficacy analysis reported
at ASH 2021 showed that the best CR
rate with uMRD in the bone marrow by
ITT had increased to 55 % with ibrutinib
maintenance [4]. Complete remissions
had deepened with ibrutinib mainte-
nance from 34 % 2 months after FCR to
81 % as best rate; for patients with mu-
tated IGHV, increases had occurred
from 41 % to 88 %, and for those with
unmutated IGHV, from 28 % to 76 %.
The best rate of uMRD in the bone mar-
row by ITT remained at 84 %. In the 81
patients with TP53 wildtype, the best
MRD-negative rate by ITT in the bone
marrow amounted to 91 %.
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Two years after the end of treatment,
86.5 % of patients achieved MRD 10 in
the peripheral blood by flow cytometry;
by NGS, this was 91.0 %. Dynamic BH3
profiling suggested that increased CLL
cell BCL-2 dependence after 1 week of
ibrutinib treatment might predict
deeper clinical responses. PFS and over-
all survival were promising, with rates of
97 % and 99 %, respectively, at a median
follow-up of 40.3 months. All of the few
patients who experienced recurrence
responded to re-treatment with ibruti-
nib monotherapy.

Compared to the previous report, the
updated safety analysis showed in-
creases in the rates of grade 3/4 neutro-
penia (from 35 % to 40 %), febrile neu-
tropenia (from 9 % to 12 %), and atrial
fibrillation (from 3.5 % to 8 %). Grade
3/4 thrombocytopenia and anemia re-
mained unchanged (32 % and 11 %, re-
spectively). No Richter’s syndrome has
been observed to date. Overall, the
safety profile was consistent with indi-
vidual toxicities of ibrutinib and FCR.
The authors concluded that iFCR war-
rants exploration in comparative stud-
ies in a broad population of younger, fit
CLL patients with intact TP53 who de-
sire functional cure with time-limited
treatment approaches.

FLAIR: FCR vs. ibrutinib/
rituximab

The frontline comparison of FCR
(n =385) with ibrutinib/rituximab (IR;
n =386) in patients considered fit for
FCR was at the heart of the randomized
NRCI FLAIR trial. Rituximab was ad-

0 12 24

36 48 60 72

Months from randomization

Figure 2: Primary endpoint of the FLAIR study: progression-free survival improvement with ibrutinib/

rituximab vs. FCR

1/2022

© Springer-Verlag

memo



ministered for 6 cycles, while ibrutinib
was taken orally for a maximum of 6
years or until sustained MRD negativity.
The MRD status was assessed every 6
months based on blood.

After a median follow-up of 52.7
months, the primary endpoint of the
FLAIR trial was met: IR was superior
compared to FCR regarding PFS (not
reached vs. 66.53 months; HR, 0.44;
p < 0.001; Figure 2) [5]. PFS was signifi-
cantly prolonged in the experimental
arm in patients with unmutated IGHV
(HR, 0.40; p < 0.001), whereas a non-sig-
nificant improvement resulted in IGHV-
mutated disease (HR, 0.68; p =0.197).
Moreover, significant PFS advantages
emerged with IR in patients harboring
11q deletion and normal karyotype but
not in those with trisomy 12 and 13q de-
letion. Three months after the end of
treatment, greater proportions of FCR-
treated patients showed CR (60.5 % vs.
21.0 %) and MRD negativity in the bone
marrow (55.3 % vs. 3.9 %). Overall sur-
vival had not been reached yet in either
arm, with superimposable curves (HR,
1.01); however, it must be noted that al-
most all patients relapsing after FCR re-
ceived either ibrutinib or venetoclax
plus rituximab.

Among the most frequent AEs re-
ported within one year of randomiza-
tion, anemia, nausea and decreased
white blood cell counts were more com-
mon with FCR than with IR, as well as
infusion-related reactions and grade > 3
decreases of white blood cells, while di-
arrhea was substantially more common
with IR. Twenty-nine and 30 patients
died in the FCR and IR arms, respec-
tively. Deaths in the FCR arm were pre-
dominantly due to secondary hemato-
logical malignancies, Richter’s
transformation, and infections. Those in
the IR arm, on the other hand, were
mostly related to cardiac causes and
non-hematological malignancies. Sud-
den unexplained death or cardiac death
occurred more commonly with IR than
with FCR (8 vs. 2); most of these patients
(7 of 8) had hypertension or a prior his-
tory of cardiac disorder requiring ther-
apy at trial entry. The authors noted that
FLAIR is not an outlier for sudden unex-
plained or cardiac deaths in ibrutinib-
containing arms and is consistent with
other phase III trials assessing ibruti-
nib-based regimens in CLL.

Cohort 1
without del(17p)
n ~ 450

Cohort 2
with del(17p)
n~ 100

Patients with
TN CLL/SLL

Arm A: Z itini
Open-label rm anubritinib
R1:1 . T
Arm B: Bendamustine + rituximab

————— > Arm C: Zanubritinib

Cohort 3

n~ 80

L | with del(17p)/TP53mut ——»

Recruiting Arm D:
Zanubrutinib +
venetoclax

Figure 3: Design of the SEQUOIA trial assessing zanubrutinib as monotherapy and combination

partner in patients with treatment-naive CLL/SLL

Arms A and B of the SEQUOIA
trial

Zanubrutinib is a highly selective sec-
ond-generation BTK inhibitor designed
to maximize BTK occupancy and mini-
mize off-target effects [6, 7]. The phase
IIT SEQUOIA trial assessed zanubruti-
nib as monotherapy and combination
partner in treatment-naive patients with
CLL or small lymphocytic lymphoma
(SLL) = 65 years of age or unsuitable for
FCR therapy (Figure 3). Results ob-
tained for Arm C of the study already
suggested efficacy and tolerability of
single-agent zanubrutinib in patients
with del(17p) [8, 9]. Arms A and B of the
SEQUOIA study compared zanubruti-
nib to BR in patients who did not have
del(17p). The analysis of this cohort pre-
sented by Tam et al. at ASH 2021 in-
cluded 241 and 238 patients in the ex-
perimental and control arms,
respectively [10].

Zanubrutinib was shown to induce a
PFS benefit over BR according to inde-
pendent review, with 24-month rates of
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85.5 % vs. 69.5 % (p < 0.0001). This trans-
lated into a 58 % risk reduction (HR,
0.42) and was comparable to the PFS
achieved with zanubrutinib monother-
apy in Arm C of the SEQUOIA study that
contained patients with del(17p). The
novel BTK inhibitor performed better
across all of the important prognostic
subgroups, which also applied to high-
risk groups with del(11q) and unmu-
tated IGHV. Patients with unmutated
IGHYV achieved a 76 % reduction in the
risk of progression or death on zanubru-
tinib treatment compared to BR (HR,
0.24; p < 0.001). For those with mutated
IGHV status, this difference had not be-
come significant yet (HR, 0.67;
p=0.186).

Consistent with other studies, zanu-
brutinib appeared to be well tolerated.
Treatment with the novel BTK inhibitor,
as compared to BR, was associated with
lower grade > 3 AEs (52.5 % vs. 79.7 %)
and AEs leading to dose reduction
(7.5 % vs. 37.4 %), dose interruption/de-
lay (46.3 % vs. 67.8%), or treatment dis-
continuation (8.3 % vs. 13.7 %). Notably,

ORR: 97.2 %
(95 % Cl, 85.5-99.9)

J 28%

Investigator assesment

(n=36)

Stable disease
B Partial response

® Partial response with lymphocytosis
Complete response with or without complete hematological recovery

Figure 4: Responses obtained with zanubrutinib plus venetoclax in Arm D of the SEQUOIA study
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cytopenias were observed less often,
whereas bleeding occurred more com-
monly (45.0 % vs. 11.0 %). The rate of
atrial fibrillation, which is a commonly
observed AE of the first-in-class BTK in-
hibitor ibrutinib, was equally low in
both arms (3.3 % vs. 2.6 %).

Zanubrutinib/venetoclax: Arm D

Moreover, early results for Arm D of the
SEQUOIA study were reported at ASH
2021 [11]. In this arm, zanubrutinib for
> 27 cycles is being evaluated together
with venetoclax for 12-24 cycles in pa-
tients with del(17) and/or TP53 vari-
ants. Both drugs can be discontinued
upon confirmed uMRD; for zanubruti-
nib, this is the case from cycle 28, and
for venetoclax, from cycle 16. The analy-
sis included 49 and 36 individuals in the
safety and efficacy populations, respec-
tively.

After a median follow-up of 12
months, zanubrutinib plus venetoclax
gave rise to a high overall response rate
of 97.2 % in this high-risk population
(Figure 4). Almost 14 % obtained CR/
CRi; by 36 months, 4 patients had devel-
oped uMRD. The authors noted that re-
sponses appeared to deepen with longer
treatment, as indicated by the achieve-
ment of CR/CRi and uMRD. After the
12-month follow-up, only one patient
had developed progression, and one fa-
tality occurred due to lung carcinoma
prior to the initiation of venetoclax
treatment. In the remaining group,
treatment was ongoing. Fourteen pa-
tients had been treated with the combi-
nation for at least 12 months at the time
of the analysis.

The combination was well tolerated,
with no reported cases of clinical tumor
lysis syndrome and relatively low inci-
dences of neutropenia (all grades,
20.6 %), diarrhea (14.7), and nausea
(14.7 %). Patients on combination treat-
ment experienced grade >3 AEs in
38.2 %; in this group, AEs necessitated

3 cycles

MRD
n=164 ibrutinib
lead-in

12 cycles
ibrutinib +
venetoclax

dose interruptions in 29.4 % but did not
giverise to dose reductions or treatment
discontinuation. No fatal AEs occurred.
According to the investigators’ conclu-
sion, a more mature follow-up is needed
to fully assess the depth of response and
the safety of zanubrutinib plus veneto-
clax in this high-risk population.

Long-term results for
ibrutinib-based strategies

Various ibrutinib-containing regimens
are being compared with BR in patients
aged 265 years in the randomized
phase IIT A041202 trial. Arm 1 is receiv-
ing BR (n = 183), Arm 2 ibrutinib alone
(n=182), and Arm 3 IR (n=182). Ac-
cording to the primary analysis pub-
lished in 2018, median PFS was signifi-
cantly longer in Arms 2 and 3 than in
Arm 1 (HRs, 0.39 and 0.38, respectively;
p <0.001 each), while there was no sig-
nificant difference between Arms 2 and
3 [12]. Updated findings were presented
after the third planned interim analysis
of Arms 2 and 3 vs. Arm 1, as well as the
second planned interim analysis of Arm
3vs.Arm 2 [13].

Pairwise comparisons after a median
follow-up of 55 months revealed 64 %
reductions in the risk of progression or
death for both ibrutinib vs. BR and IR vs.
BR (p < 0.0001 each). For IR vs. ibruti-
nib, the PFS difference was not signifi-
cant (HR, 0.99; p=0.96). Ibrutinib-
based treatment performed better than
BR in terms of PES in all patient sub-
groups. Multivariable models were con-
ducted to determine prognostic factors
associated with PFS. When testing for
interaction effects between treatment
groups, it was shown that the treatment
effect was significantly different for age,
TP53 abnormalities and Zap-70 methyl-
ation. Although the protective effect of
ibrutinib was evident across subgroups,
ibrutinib-based regimens appeared to
be even more protective for younger pa-
tients and those harboring genomic ab-

normalities with the highest risk. Ibruti-
nib-treated patients experienced
improved PFS compared to those re-
ceiving BR independent of the number
of karyotype abnormalities. Patients
with TP53 aberrations derived a signifi-
cant PFS advantage when treated with
ibrutinib-based therapies (HR, 0.07);
the same applied to Zap-70 methylation
<20 % (HR, 0.18).

With respect to toxicity, it was noted
that atrial fibrillation and hypertension
were more common in the groups re-
ceiving ibrutinib-based therapies than in
the BR-treated cohort and increased over
time on therapy. However, they did not
appear to outweigh the superior efficacy
of treatment in this particular setting.

MRD cohort of CAPTIVATE

The international phase II CAPTIVATE
study is assessing first-line therapy with
3 cycles of ibrutinib followed by 12 cy-
cles of combined ibrutinib plus veneto-
clax in CLL/SLL patients aged <70
years. CAPTIVATE contains a fixed-du-
ration cohort and an MRD cohort that
was treated according to MRD-guided
randomization after the completion of
the 12 ibrutinib/venetoclax cycles (Fig-
ure 5). Overall, 149 individuals were en-
rolled into this cohort. Patients who
achieved confirmed uMRD (n =86;
58 %) were randomized to either ibruti-
nib or placebo and those with uncon-
firmed uMRD (n=63; 42 %) to either
ibrutinib plus venetoclax or ibrutinib
monotherapy. Randomizations were
double-blind for those with confirmed
uMRD and open-label for the uncon-
firmed uMRD group.

Confirmed uMRD was defined as
uMRD <10~ by 8-color flow cytometry
over at least 2 assessments at least 3
months apart and in both peripheral
blood and bone marrow. Most patients
showed high-risk features including
del(17p)/TP53 mutation, complex kary-
otype, and unmutated IGHV. Ghia et al.

[Confirmed uMRD

Randomized 1:1 (double-blind) m

]

c
k]
©
AN

=

S
°

c

o

uMRD not confirmed
Randomized 1:1 (open-label)

m]

Figure 5: MRD cohort of the CAPTIVATE study: MRD-guided randomization
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Figure 6: GLOW trial: superior uMRD < 10-% rates with ibrutinib/venetoclax vs. chlorambucil/obinutuzumab in both bone marrow and peripheral blood

reported the updated findings obtained
in the MRD cohort at ASH 2021 [14]. At
the time of the analysis, the median
post-randomization follow-up was 24.0
months.

The treatment was shown to provide
deep and durable responses. In the
group that had already achieved uMRD
after ibrutinib/venetoclax, none of the
patients receiving either ibrutinib or
placebo experienced new MRD re-
lapses, disease progression or deaths in
the additional year of follow-up after the
primary analysis presented at ASH 2020
[15]. Both patients with and without
uMRD obtained high PFSrates irrespec-
tive of their treatment; all four arms
showed 3-year PFS rates of > 95 %. At 36
months, 99 % of all patients were alive.

Potential for treatment-free
remission

The greatest CR rate improvements
noted in the MRD cohort of the CAPTI-
VATE trial occurred during the first year
of randomized treatment. In patients
with unconfirmed uMRD, increases in
CR rates were similar with ibrutinib/
venetoclax and ibrutinib alone. Like-
wise, the greatest uMRD rate improve-
ments emerged during the first year of
randomized therapy in this group, with
ibrutinib/venetoclax inducing more
pronounced benefits than single-agent
ibrutinib. uMRD rates improved in a
similar manner in patients achieving CR
and partial response (PR).

Adverse events remained consistent
with the known profiles for single-agent
ibrutinib and venetoclax after the ex-
tended follow-up. Grade >3 AEs were
infrequent across the randomized arms

with the exception of neutropenia. The
overall pre-randomization prevalence
decreased across the four arms over
time. Any-grade atrial fibrillation and
major hemorrhage occurred in 10 %
and 2 %, respectively. Dose reductions
or discontinuations after randomiza-
tion were uncommon.

According to the authors’ conclu-
sion, the results obtained in patients
with confirmed uMRD support the po-
tential for treatment-free remission with
first-line, fixed-duration ibrutinib/
venetoclax treatment. Moreover, early
data suggest that patients who progress
after fixed-duration ibrutinib/veneto-
clax can be successfully retreated with
single-agent ibrutinib. These findings
were obtained in the MRD placebo arm
and the fixed-duration cohort; here, all
9 patients with available responses
achieved PR.

GLOW study: ibrutinib/
venetoclax

Munir et al. presented the MRD out-
comes and correlation with PFS ob-
served in the phase III GLOW study that
tested ibrutinib/venetoclax for 12 cycles
after a 3-cycle ibrutinib lead-in com-
pared to 6 cycles of chlorambucil plus
obinutuzumab in elderly or unfit pa-
tients [16]. CLL patients without
del(17p) or known TP53 mutation par-
ticipated in this study; they were either
> 65 years old or < 65 years with CIRS
scores > 6 or creatinine clearance < 70
mL/min. The primary analysis after a
median follow-up of 27.7 months had
yielded a 78 % reduction in the risk of
progression or death (median PFS, not
reached vs. 21 months; HR, 0.216; p

<0.0001) [17]. For the current analysis,
MRD was evaluated with next genera-
tion sequencing and reported with cut-
offs of < 104 and < 10°°.

After 34.1 months of follow-up, supe-
rior PFS was maintained with ibrutinib/
venetoclax vs. chlorambucil/obinutu-
zumab (HR, 0.212; p <0.0001). At 30
months, the PFS rates amounted to
80.5 % vs. 35.8 %. Three months after the
end of treatment, the uMRD < 10 rates
were significantly higher with ibrutinib/
venetoclax than with chlorambucil/obi-
nutuzumab in both bone marrow
(51.9% vs. 17.1 %; p <0.0001) and pe-
ripheral blood (54.7% vs. 39.0 %;
p =0.0259). In the experimental arm,
butnotin the control arm, most patients
with MRD < 104 had deep responses of
<10 (Figure 6). Depth of MRD re-
sponse was similarly pronounced in pe-
ripheral blood and bone marrow for pa-
tients with unmutated IGHV; also,
among patients with mutated 7P53, 5 of
7 achieved uMRD < 10 in both blood
and marrow with ibrutinib/venetoclax.
Assessment of the MRD dynamics after
the end of treatment showed that mo-
lecular and clinical relapses were less
frequent during the first year in the ex-
perimental arm as uMRD was sustained
more efficiently than in the control arm.
Sustained uMRD 10* was observed in
84.5 % vs. 29.3 %, and sustained uMRD
105 occurred in 80.4 % vs. 26.3 %. De-
tectable MRD > 10 was less likely to
worsen or lead to progression with ibru-
tinib plus venetoclax.

PFS according to response

In terms of correlation with PES, the
analysis demonstrated a less pro-
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nounced impact of CR/CRi vs. PR on
PFS in the experimental arm. While the
30-month PFS rates remained > 85 % for
patients with CR/CRi or PR here, most
patients in the control arm who had ob-
tained PR progressed on treatment. In
patients with uMRD < 10 in the mar-
row 3 months after the end of treatment,
the PFS rate was sustained more effec-
tively after ibrutinib/venetoclax than af-
ter chlorambucil/obinutuzumab. Simi-
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larly, those with detectable MRD > 104
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Management of patients with relapsed/refractory CLL.:

what is new?

VISION: stop-start approach
with ibrutinib/venetoclax

The optimal novel-agent approach for
patients with chronic lymphocytic leu-
kemia (CLL) is subject to research. Tar-
geted therapies have become the undis-
puted standard of care in both relapsing/
refractory and treatment-naive settings.
The choice of regimen remains, how-
ever, disputable. Continuous BTK inhi-
bition confers the risk of cumulative
toxicity and acquired resistance, while
time-limited combination therapies
may result in relatively high adverse

event (AE) rates and lead to overtreat-
ment of patients with favorable risk.
Discontinuation of treatment based on
the depth of response constitutes a pos-
sible strategy. Furthermore, most of the
randomized comparisons are con-
ducted with the first-generation BTK in-
hibitor ibrutinib that is potentially car-
diotoxic. Therefore, this is not an
optimal drug for the elderly, comorbid
population.

In the setting of relapsed/refractory
CLL, the phase II VISION HO141 trial
assessed the feasibility of observation
alone in patients who had achieved un-

detectable minimal residual disease
(uMRD) after 15 cycles of ibrutinib plus
venetoclax [1]. This strategy was com-
pared to ibrutinib maintenance follow-
ing the combination period. Once pa-
tients in the observation arm showed
CLL progression, the combined treat-
ment was reinitiated. Progression was
determined according to the iwCLL cri-
teria or MRD > 103 plus MRD > 102 at
least 1 month later. Venetoclax treat-
ment after progression was limited to 12
months, while ibrutinib was adminis-
tered until progression. The primary
endpoint was the progression-free sur-
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Figure 1: Minimal residual disease development after the end of fixed-duration treatment with 15 cycles of ibrutinib/venetoclax

vival (PFS) rate 12 months after treat-
ment discontinuation in the observa-
tion arm.

Freedom from progression
in 98 %

Among 197 patients who received the ini-
tial combination regimen and underwent
MRD assessment by flowcytometry, 72
developed uMRD, while MRD remained
detectable in 125 individuals. The latter
were treated with ibrutinib maintenance
in a non-randomized manner. In the
uMRD group, 24 and 48 patients were
randomized to ibrutinib maintenance
and observation, respectively.

The primary endpoint of the trial was
met. One year after treatment discontin-
uation, 98 % of patients in the observa-
tion arm were progression-free. At that
time, 71 % had uMRD (< 104) in the pe-
ripheral blood (Figure 1). In patients
without uMRD who had been assigned
to non-randomized ibrutinib mainte-
nance, MRD levels have remained sta-
ble for one year. Overall survival (OS)
rates at 27 months were 100 %, 98 % and
92 % for patients on ibrutinib mainte-
nance, observation, and non-ran-
domized ibrutinib maintenance.

Seven patients in the observation
arm reinitiated combined treatment
with ibrutinib and venetoclax upon
MRD positivity; six of these achieved
de-novo complete remission within 3
cycles, and the 7t patient was awaiting
evaluation at the time of the analysis. AE

rates naturally decreased in the obser-
vation arm compared to the other pa-
tient groups after cycle 15. The authors
concluded that an MRD-guided stop-
start strategy of ibrutinib/venetoclax is
feasible in patients with relapsed/re-
fractory CLL and can be recommended.

MRD-driven triple therapy

Roeker et al. conducted a phase II study
with the aim of identifying a subset of
patients responding to ibrutinib mono-
therapy who have persistent MRD and
might benefit from a combined strategy
[2]. After > 6 months of ibrutinib treat-
ment in any line, the PI3KO inhibitor
umbralisib and the anti-CD20 antibody
ublituximab (U2) were added to ibruti-
nib in patients with detectable MRD.
Treatment continued until they
achieved uMRD in the peripheral blood
on two sequential occasions. Overall,
the triplet therapy was administered for
a maximum of 24 cycles until the initia-
tion of treatment-free observation
regardless of MRD status. Durability of
remission following treatment dis-
continuation was monitored using se-
quential MRD assessments. The study
design permitted retreatment with ibru-
tinib and U2 upon clinical progression
after > 6 months of treatment-free ob-
servation. Twenty-eight and 27 patients
were evaluable for safety and efficacy,
respectively. Two thirds and one third
had received ibrutinib in the first line
and for relapsed/refractory disease, re-

spectively. The uMRD rate was defined
as the primary endpoint.

This was the first non-venetoclax-
containing MRD-driven, time-limited
approach utilizing the combination of
BTK and PI3KSJ inhibitors with an anti-
CD20 antibody. It gave rise to deep re-
missions, with a uMRD rate of 77 % and
median time to first uMRD of 7.4
months. Only 4 % of patients completed
24 cycles of ibrutinib plus U2 without
achieving MRD negativity, and 19 % re-
mained on therapy with detectable
MRD at the time of the analysis. PFS
from study entry and from entering
treatment-free observation was excel-
lent, with only one progression event.

The AE profile of ibrutinib remained
unchanged after the addition of U2.
Most AEs observed in the study were
rated as low-grade. Two patients dis-
continued all therapy due to AEs includ-
ing rash and arthralgia; both had uMRD
at that time and were able to enter treat-
ment-free observation. Overall, this
add-on approach for patients on contin-
uous ibrutinib allowed for tailored,
time-limited therapy and sustained
treatment-free observation. The study
continues to enroll, with other cohorts
exploring the addition of U2 to acala-
brutinib or venetoclax.

Three-year follow-up of
ASCEND

Compared to ibrutinib, the next-gener-
ation BTK inhibitor acalabrutinib is
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Figure 2: ASCEND: acalabrutinib vs. idelalisib/rituximab and bendamustine/rituximab according to del(17p) status

more selective and has decreased alter-
native-target activity in vitro (3, 4]. Ac-
cording to the primary analysis of the
phase III ASCEND trial after a median
follow-up of 16.1 months, acalabrutinib
monotherapy exhibited superior PFS
and a favorable safety profile compared
with physicians’ choice, i.e., idelalisib/
rituximab (IdR) or bendamustine/ritux-
imab (BR) in patients with relapsed/re-
fractory CLL after > 1 systemic therapy
[5]. Both the acalabrutinib arm and the
IdR/BR arm contained 155 patients. As
most of the doctors chose IdR (118 of
153 patients in the comparator arm), the
study was in fact the first randomized
comparison of BTK and PI3K inhibitors
in relapsed/refractory CLL.

The updated results at 3 years of fol-
low-up presented at ASH 2021 by Jurc-
zak et al. showed maintained efficacy
and safety of acalabrutinib that was fa-
vorable compared to the standard-of-
care regimens [6]. Median PFS for the
experimental arm had notbeen reached
yet, while this was 16.8 months in the
control arm (HR, 0.29; p < 0.0001). At 36
months, the PFS rates amounted to 63 %
vs. 21 %. Within the control population,
patients treated with IdR fared better
than those receiving BR; the 36-month
PES rates were 25 % vs. 9 % for IdR and
BR, respectively. Acalabrutinib reduced
the risk of progression or death by 69 %
and 75 %, respectively (p < 0.0001 each).
The advantage conferred by the novel
BTK inhibitor held true irrespective of
the presence of high-risk genetic fea-
tures. In patients without and with
del(17p), median PFS had not been
reached on acalabrutinib treatment,

while this was 20.3 and 13.8 months, re-
spectively, in the control arm (Fig-
ure 2). A similar picture emerged with
respect to IGHV mutation status. The
PES results favored acalabrutinib in all
subgroups (e.g., number of prior thera-
pies, presence of bulky disease, Rai
stage at screening). Median OS had not
been reached in either arm. At 36
months, 80 % vs. 73 % of patients were
alive despite the crossover offered to 76
patients progressing in the control arm.
Also, the overall response rates did not
differ between acalabrutinib and IdR/
BR (83 % vs. 85 %; p = 0.62).

The longer-term follow-up did not
reveal any new safety findings in the ex-
perimental arm. Acalabrutinib main-
tained an acceptable tolerability profile,
and fewer patients discontinued treat-
ment due to AEs despite longer expo-
sure. As the authors noted, these data
support the use of acalabrutinib in pa-
tients with relapsed/refractory CLL in-
cluding those with high-risk features.

Acalabrutinib:
AE and Q-TWIiST analyses

The randomized, phase IIl ELEVATE-RR
study compared acalabrutinib with
ibrutinib, demonstrating non-inferior
PFS and improved tolerability in pre-
treated patients with del(17p) and/or
del(11q) [7]. Seymour et al. conducted a
post-hoc analysis of the study to further
characterize the BTK-inhibitor-associ-
ated AEs and the safety profile of acala-
brutinib [8]. Event-based analyses
demonstrated a higher BTK-inhibitor-
related toxicity burden with ibrutinib.

Acalabrutinib showed comparatively
lower incidence, exposure-adjusted in-
cidence, and exposure-adjusted time
spent with cardiovascular-related toxic-
ities including atrial fibrillation/flutter,
hypertension, and bleeding. Moreover,
cumulative incidences of hypertension
and atrial fibrillation/flutter were lower
with acalabrutinib in patients without a
history of these events.

Based on the ASCEND and ELE-
VATE-RR trials, a quality-adjusted time
without symptoms or toxicity (Q-TWiST)
analysis assessed the quality-adjusted
survival benefits of acalabrutinib versus
the comparator agents [9]. The results
reported at ASH 2021 indicated signifi-
cant quality-adjusted survival benefit of
acalabrutinib compared with idelalisib
or bendamustine plus rituximab. Com-
pared with ibrutinib, survival gains var-
ied by toxicity definition, but were nu-
merically higher in all analyses.

Pirtobrutinib after
BTK pretreatment

The benefits achieved with covalent
BTK inhibitors are often diminished
due to resistance [10]. Available subse-
quent treatment options include BCL2
inhibitors, combination regimens and,
last but not least, third-generation BTK
inhibitors. The potent non-covalent
BTK inhibitor pirtobrutinib shows
> 300-fold selectivity for BTK vs. 370
other kinases and favorable pharmaco-
logic properties [11].

Mato et al. reported the findings
achieved with pirtobrutinib in BTK-pre-
treated CLL/SLL patients enrolled in the

1/2022

© Springer-Verlag

memo



ORR (95 % ClI)

0 25 59 7‘5 190
All BTK-pretreated patients 4 o
Patients with > 12 months follow-up —o—
Patients with del(17p) and/or TP53 mutations - —e—
Patients with BTK C487 and PLCG2 mutations - e —
Prior therapy BTK + BCL2 - —eo—
BTK + PI3K e
BTK + chemotherapy + CD20 - o
BTK + chemotherapy + CD20 + BCL2 - —eo—
BTK + chemotherapy + CD20 + BCL2 + PI3K - ——e—
Reason for prior BTK Progression —o—
inhibitor discontinuation  oyicity/other - e

Figure 3: Responses obtained with pirtobrutinib irrespective of patient and pretreatment characteristics

phase I/1I BRUIN study [12]. In 252 effi-
cacy-evaluable individuals, the overall
response rate amounted to 68 % and re-
mained stable over time. Pirtobrutinib
was effective irrespective of the presence
of high-risk genetic aberrations, the type
of pretreatment, and the reason for prior
BTK inhibitor discontinuation (Fig-
ure 3). Median PFS in patients who were
at least BTK-inhibitor-pretreated (me-
dian number of prior lines, 3) had not
been reached yet; in those who had at
least received BTK and BCL2 inhibitors
(median number of prior lines, 5), me-
dian PFS was 18 months. Moreover, the
treatment proved efficacious in patients
failing previous chemotherapy, mono-
clonal antibodies, covalent BTK inhibi-
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tors, BCL2 inhibitors, and PI3K inhibi-
tors (i.e., the so-called “penta failures”).

The favorable safety and tolerability
profile observed in the study was con-
sistent with the design of pirtobrutinib
as a highly selective and non-covalent
reversible BTK inhibitor. No dose-limit-
ing toxicities were reported, and the
maximum tolerated dose had not been
reached. AEs of special interest in-
cluded bruising, rash, and arthralgia. In
their conclusion, the authors summa-
rized that pirtobrutinib demonstrates
promising efficacy in CLL/SLL patients
previously treated with BTK inhibitors.
Randomized global, phase III trials in-
cluding BRUIN CLL-321, BRUIN CLL-
322 and BRUIN CLL-313 are currently

evaluating this agent in the setting of
CLL/SLL.

MK-1026

Resistance against BTK inhibitors devel-
ops primarily through mutations at the
cysteine binding site (C481) or PLCy2
[13, 14]. MK-1026 has been developed as
a non-covalent, potent inhibitor of both
wild-type and C481S-mutated BTK [15].
The preliminary recommended phase II
dose was determined at 65 mg/d in a
phase I/II dose escalation and expan-
sion study performed in patients with
hematologic malignancies. At ASH 2021,
Woyach et al. presented the efficacy and
safety of MK-1026 65 mg/d in study par-
ticipants with CLL/SLL treated during
the dose expansion phase [16].

MK-1026 was shown to have promis-
ing anti-tumor activity, with a manage-
able safety profile. Among 38 efficacy-
evaluable patients, 57.9 % responded to
treatment. Median duration of response
had not been reached yet at the time of
the analysis. Almost 94 % achieved de-
creases in tumor volume, and decreases
=50 % were seen in 69.7 %. Responses
occurred in heavily pretreated patients
and in those progressing on prior cova-
lent BTK inhibition.

The most common AEs comprised fa-
tigue (33.1 %), constipation (31.4 %),
and dysgeusia (28.0 %). Grade >3 AEs
predominantly included hypertension
(9.3 %) and fatigue (3.4 %). Further eval-
uation of MK-1026 in B-cell malignan-
cies at doses of > 65 mgis ongoing. M
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Mantle cell lymphoma: refining clinical outcomes beyond
the current boundaries

Parsaclisib: primary analysis of
CITADEL-205

Targeted therapies including BTK
inhibitors are used in the second- and
later-line treatment of patients with
mantle cell lymphoma (MCL), although
intolerance and treatment failure are
common, with poor survival outcomes
in the relapsed and refractory setting [1,
2]. This highlights the need for novel
agents such as the potent and highly se-
lective next-generation PI3K0 inhibitor
parsaclisib. The phase II CITADEL-205
study assessed parsaclisib in patients
with relapsed/refractory MCL previ-
ously treated with or without the BTK
inhibitor ibrutinib. At ASH 2021, Mehta
etal. presented the primary efficacy and
safety analysis for the cohort of BTK-in-
hibitor-naive patients [3].

These patients were originally di-
vided into a weekly dosing group and a
daily dosing group. After an interim
analysis, enrollment was closed in the
weekly dosing group. The recommended
dose is parsaclisib 20 mg/d for 8 weeks
followed by 2.5mg/d. Data were re-
ported for the daily dosing group (n = 77)
and for all treated patients (n = 108) who
included those that switched from 20 mg
once weekly to 2.5 mg/d. The objective
response rate (ORR) constituted the pri-
mary endpoint.

Tumor reductions in almost all
patients

Parsaclisib showed excellent activity,
with ORRs of approximately 70 % in
both evaluated groups (Figure 1). In
89 % of all responders, responses were
observed already at the time of the first
disease assessment at 8 weeks. Regres-
sion of targetlesions occurred in 96 % of
evaluable patients, with 84 % showing
>50 % reductions in best percentage
change from baseline. Progression-free
survival was 13.6 and 12.0 months for
the daily dosing group and all treated
patients, respectively. Regarding dura-
tion of response, this was 12.1 and 13.7
months, respectively. Median overall

68.5 %
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Figure 1: Objective responses observed with parsaclisib in all treated patients and in the daily dosing
group. PR, partial response; CR, complete response; SD, stable disease

survival had not been reached yet in ei-
ther group. Eighty percent of patients
were alive at 1 year.

In general, the patients tolerated the
treatment well. Diarrhea was the most
frequently observed adverse event (AE;
40 % and 34 % in the daily dosing group
and all treated patients, respectively),
followed by pyrexia (17 % and 18 %, re-
spectively). The most common treat-
ment-emergent AEs leading to dose in-
terruption in the daily dosing group
were diarrhea (14 %) and neutropenia
(9 %). Dose discontinuation was mainly
due to diarrhea (16 %) and colitis
(6.5 %). Grade > 3 diarrhea occurred in
18 % and 14 %, respectively, after a me-
dian of 5.1 and 4.3 months, respectively.
For colitis, grade > 3 events were seen in
5 % and 4 %, respectively, after a median
of 3.1 months. Improvement to grade
<2 was noted after approximately 11
days for diarrhea and 20 days for colitis.
According to the authors, parsaclisib
represents a potentially new treatment
option for BTK-inhibitor-naive patients
with relapsed/refractory MCL and is a
first-in-class PI3K inhibitor in the set-
ting of MCL.

TP53-mutant disease: BOVen

Patients with TP53-mutant MCL consti-
tute a high-risk subset that shows poor

survival when treated with intensive
chemoimmunotherapy [4]. Given the
lack of a standard frontline regimen, the
combination of zanubrutinib, obinutu-
zumab, and venetoclax (BOVen) was
hypothesized to be well tolerated and
efficacious in this setting. It has already
been demonstrated that the combina-
tion of a BTK inhibitor with a BCL2
inhibitor is synergistic and active in
relapsed/refractory MCL, including pa-
tients with TP53 mutation [5]. Ibrutinib,
obinutuzumab, and venetoclax has
given rise to high response rates in re-
lapsed and untreated MCL [6].

The preliminary analysis of a multi-
center, investigator-initiated phase II
study presented at ASH 2021 by Kumar
et al. showed promising efficacy and
good tolerability of BOVen in 17 patients
with previously untreated MCL and
TP53 mutation [7]. Fourteen patients
were evaluable for efficacy. After a me-
dian follow-up of 4 months, the ORR
was 86 %, with a CR rate of 64 %. At cycle
3, peripheral blood flow cytometry be-
came negative in all patients. Grade > 3
AEs occurred in 11 %. Serious AEs in-
cluded grade 3 lung infection, grade 4
tumor lysis syndrome, and grade 1 non-
neutropenic fever. No events resulted in
drug discontinuation. Longer follow-up
is required to further assess the out-
comes over time.
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Glofitamab fixed dosing

Obinutuzumab 1,000 mg

—

Glofitamab 0.6 mg, 16 mg or 25 mg

Glofitamab :
0.6, 16 or 25 mg Obinutuzumab
n=3 1,000 mg

Glofitamab step-up dosing

Obinutuzumab 1,000 mg NexIsR4

bl C1D1

el C1D8 Emal C2D1 up to C12D1 (Q3W)

Glofitamab

2.5/10/16 mg or Obinutuzumab Glofitamab Glofitamab Glofitamab 16 mg or 30 mg
2.5/10/30 mg 1,000 mg 2.5mg 10 mg

n=7

Obinutuzumab 2,000 mg [NexInEv4 e  C1D1 el C1D8 el C2D1 up to C12D1 (Q3W)
Glofitamab g ooTmesmmmmes ' - - )

2.5/10/30 mg :Oblnutuzumab 1 | Glofitamab Glofitamab Glofitamab 30 mg

n=19 12,000 mg v |2.5mg 10 mg

Figure 2: Design of the phase | dose escalation study assessing step-up dosing of glofitamab after obinutuzumab

Step-up dosing of glofitamab

The bispecific antibody glofitamab redi-
rects T cells to eliminate malignant B
cells by targeting both CD20 and CD3
[8]. Glofitamab has shown promising ef-
ficacy and manageable safety as mono-
therapy and in combination with obinu-
tuzumab in patients with heavily
pretreated relapsed/refractory B-NHL
[9, 10]. Obinutuzumab pretreatment
and/or cycle 1 step-up dosing enabled
effective mitigation of cytokine release
syndrome (CRS). At ASH 2021, Phillips
et al. reported data on obinutuzumab
followed by glofitamab monotherapy in
patients with relapsed/refractory MCL
who were treated in the phase I dose es-
calation setting [11]. The study con-
tained 3 arms. Glofitamab was assessed
with fixed dosing after obinutuzumab
1,000 (n =3), and with step-up dosing
over 12 cycles (2.5 mg up to 30 mg) after
obinutuzumab administered at doses of
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either 1,000mg (n=7) or 2,000 mg
(n =19) (Figure 2).

This approach gave rise to high re-
sponse rates, with activity observed
across the dosing regimens. For fixed
dosing of glofitamab after obinutu-
zumab 1,000 mg, responses occurred in
67 %, and for step-up dosing after obi-
nutuzumab 1,000 mg and 2,000 mg, this
was 71 % and 91 %, respectively. Prior
BTK inhibitor therapy did not affect the
results; response rates in patients with
and without prior BTK inhibition
amounted to 83 % and 75 %, respec-
tively. Overall, 81 % of patients in the
entire group responded, and complete
metabolic responses arose in 67 %. At
the time of the data cutoff, most patients
had ongoing responses, and 85.7 % of
those with a CR remained in remission.
The treatment demonstrated favorable
safety. Glofitamab-related grade 3/4
AEs occurred in 24.1 % of all patients.
No fatal AEs or AEs leading to treatment

discontinuation were reported. CRS
represented the most common all-
grade AE (58.6 %). Most CRS events
were observed during cycle 1, were
grade 1 or 2, and resolved. Immune ef-
fector cell-associated neurotoxicity syn-
drome (ICANS) grade 1 emerged in one
patient (3.4 %) in the 1.000 mg obinutu-
zumab plus glofitamab step-up dosing
cohort. No grade > 2 ICANS or grade > 3
tumor flare events were noted.

The authors pointed out that these
results support a future confirmatory
trial. Glofitamab, which is a fixed-dura-
tion regimen with off-the-shelf availa-
bility, continues to be evaluated in pa-
tients with relapsed/refractory MCL
after BTK inhibitor treatment.

Treatment patterns and health
economics aspects

The retrospective US-based study con-
ducted by Shah et al. examined charac-

1 Epperla N et al., Predictive factors and out-
comes for ibrutinib therapy in relapsed/refrac-
tory mantle cell ymphoma-a “real world” study.
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2018; 182(3): 404-411
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stract 382
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apy. Blood 2017; 130(17): 1903-1910
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6 Le Gouill S et al., lbrutinib, obinutuzumab,
and venetoclax in relapsed and untreated pa-
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phase | trial. J Clin Oncol 2021; 39(18): 1959-
1970

10 Morschhauser F et al., Glofitamab as mono-
therapy and in combination with obinutuzumab
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tients with multiple relapsed or refractory follicu-
lar lymphoma. ASH 2019, abstract 128

11 Phillips T et al., Glofitamab step-up dosing
induces high response rates in patients with R/R
MCL, most of whom had failed prior BTKi ther-
apy. ASH 2021, abstract 130

12 Shah B et al., Real-world Bruton tyrosine ki-
nase inhibitor treatment patterns, compliance,
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tle cell ymphoma in the United States. ASH
2021, abstract 3046
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teristics of patients with MCL receiving
BTK inhibitors, as well as treatment pat-
terns and costs in the real-world setting
[12]. Adult MCL patients with > 1 BTK in-
hibitor prescription claim for 12 months
were identified in the Symphony
Health’s IDV, an open-source claims da-
tabase. The final population consisted of
1,653 active patients on BTK inhibitor
treatment. This analysis provides the
first real-world evidence on patients
with MCL treated with all currently
available BTK inhibitors (i.e., ibrutinib,
zanubrutinib, acalabrutinib).

The most common comorbidity at
BTK inhibitor initiation was hyperten-

sion, followed by dyslipidemia and dia-
betes. NSAIDs and proton pump inhibi-
tors were the two most common
concomitant medications across the
three drugs. More than half of the ibruti-
nib use took place in the frontline setting
(68.4 %), while acalabrutinib and zanu-
brutinib were mainly used in relapsed/
refractory disease (68.9 % and 80.6 %, re-
spectively). Among zanubrutinib users,
22 % were switched from ibrutinib and
7 % from acalabrutinib; among acalabru-
tinib users, 21 % were switched from
ibrutinib. The compliance rate was higher
for zanubrutinib (65 %) than for acala-
brutinib (62 %) and ibrutinib (59 %).

Among patients with > 1 hospitaliza-
tion, the average length of stay was
found to be 5.9 days. Patients in the
zanubrutinib group had shorter length
of stay (4.0 days) than those treated
with acalabrutinib (5.8 days) and ibru-
tinib (5.9 days). On average, the total
submitted inpatient charge per stay was
lower for patients in the zanubrutinib
group (51,051 $) than for those in the
acalabrutinib (74,546 $) and ibrutinib
(79,482 $) groups. Future studies are
needed to further understand factors
associated with treatment selection and
outcomes. u

Marginal zone lymphoma: PI3Kd inhibition and beyond

CITADEL-204: parsaclisib in
BTK-inhibitor-naive patients

First-line treatment for patients with
marginal zone lymphoma (MZL) typi-
cally includes anti-CD20-based regi-
mens that generally evoke high re-
sponse rates [1, 2]. However, in most
cases, serial relapses eventually require
several lines of therapy. The phase II
CITADEL-204 trial evaluated the highly
selective, next-generation PI3K9 inhibi-
tor parsaclisib in patients with relapsed/
refractory MZL with or without prior ex-
posure to ibrutinib. All patients had re-
ceived =1 prior systemic therapy, in-
cluding > 1 anti-CD20 antibody.
Enrollment in the ibrutinib-experi-
enced cohort was closed for feasibility
reasons. Within the BTK-inhibitor-na-
ive cohort, patients were allocated into a
weekly dosing group (i.e., parsaclisib
20 mg/d for 8 weeks followed by 20 mg
once weekly) and a daily dosing group
(i.e., parsaclisib 20 mg/d for 8 weeks fol-
lowed by 2.5 mg/d continuously). Fol-
lowing an interim analysis, enrollment
continued in the daily dosing group and
was closed in the weekly dosing group.
Daily dosing has been established as the
recommended regimen. At ASH 2021,
Phillips et al. reported the primary effi-
cacy and safety analysis for all treated
patients (n =100) and the daily dosing

group (n = 72) [3]. The entire treated co-
hort included patients who had
switched from 20 mg once weekly to
2.5mg/d.

Rapid and durable responses

Objective responses by independent re-
view committee, which were defined as
the primary endpoint, occurred in
58.0 % and 58.3 % of patients in the all-
treated and daily dosing groups, respec-
tively. Complete remissions were noted
in 6 % and 4 %, respectively. Two thirds
of all responders showed their first re-
sponse already at the first disease as-
sessment after 8 weeks. Comparable re-
sponses rates were observed in patients
with nodal, extranodal, and splenic
MZL. Median duration of response and
median progression-free survival were
12.2 months and 16.5 months, respec-
tively, for both the entire treated cohort
and the daily dosing group. All evalua-
ble patients had regression at target le-
sions or spleen, with 83 % experiencing
>50 % reduction in best percentage
change from baseline.

Parsaclisib showed a manageable
safety profile. Treatment-emergent ad-
verse events (TEAEs) primarily in-
cluded diarrhea (47 % and 53 % in all
treated patients and the daily dosing
group, respectively), cough (23 % and

26 %, respectively), and rash (18 % for
both groups). Two deaths due to AEs
(i.e., febrile neutropenia with sepsis/
respiratory distress in one patient and
sepsis in another) were deemed related
to parsaclisib. The TEAEs most com-
monly leading to dose interruption
were diarrhea (15 %) and neutropenia
(6 %). Treatment discontinuation was
mainly due to diarrhea (12.5 %) and co-
litis (7 %). Grade > 3 diarrhea emerged
in 12 % and 15 % in all treated patients
and the daily dosing group, respectively,
after amedian of 5.6 and 5.1 months, re-
spectively. Grade >3 colitis was re-
ported in 7 % and 10 %, respectively, af-
ter a median of 5.6 months.
Improvement to grade <2 occurred af-
ter 11-12 days for diarrhea and 21 days
for colitis.

Favorable findings for U2

Inrelapsed/refractory MZL patients, the
PI3K9 inhibitor umbralisib as mono-
therapy has been shown to give rise to a
49.3 % objective response rate (ORR)
with complete remissions in 16 % [4].
Umbralisib combined with the anti-
CD20 antibody ublituximab (U2) has
demonstrated clinical benefits in pa-
tients with relapsed/refractory non-
Hodgkin lymphoma, with a manageable
safety profile [5]. Chavez et al. presented
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Figure: Responses to umbralisib plus ublituximab: overall, according to MZL subtype and according to

prior treatment

results for the MZL cohort included in
the global phase I UNITY-NHL study at
ASH 2021 [6]. Patients with relapsed/re-
fractory MZL who had been pretreated
with > 1 anti-CD20 agent received con-
tinuous umbralisib in combination with
fixed-duration ublituximab for a maxi-
mum of 24 cycles. ORR by independent
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review committee constituted the pri-
mary endpoint. The efficacy-evaluable
group contained 71 individuals.
Overall, 70 % of these patients re-
sponded to treatment, with 21 % achiev-
ing complete remission (Figure). Dis-
ease control was obtained in 93 %.
Responses were similar regardless of

MZL subtype and prior treatment, as
depicted in the Figure. At the time of the
analysis, median duration of response
had not been reached yet. Eighty-eight
percent of patients experienced reduc-
tions in tumor burden from baseline.
Median progression-free survival was
17.61 months; after censoring of
COVID19-related deaths, this endpoint
had not been reached yet.

The U2 regimen demonstrated an ac-
ceptable safety profile. Diarrhea oc-
curred most commonly (49 %), followed
by nausea (42 %) and fatigue (38 %).
Dose reductions were resorted to as a
measure for controlling AEs in 22 pa-
tients (31 %). Among PI3K-specific
events, transaminase elevations and di-
arrhea were the main reasons for dose
reductions (11 % and 4 %, respectively).
Only 1 patient out of 9 who developed
grade 3/4 diarrhea required steroids.
Two cases of grade 3/4 non-infectious
colitis occurred (2.8 %). As the authors
pointed out, use of the U2 regimen re-
sulted in increased response rates com-
pared to the cohort previously treated
with umbralisib alone. In all, the combi-
nation showed favorable clinical activity
and might constitute a novel non-
chemotherapy approach for patients
with relapsed/refractory MZL. u
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neoplasms (indolent B-cell lymphomas). J He-
matol Oncol 2021; 14: 5

3 Phillips T et al., Efficacy and safety of parsa-
clisib in patients with relapsed or refractory mar-

ginal zone lymphoma: primary analysis from a
phase 2 study (CITADEL-204). ASH 2021, ab-
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Phase Il data on novel BTK inhibitors for patients with
Waldenstrom’s macroglobulinemia

Orelabrutinib: rapid and lasting
responses

Second-generation BTK inhibitors such
as orelabrutinib and tirabrutinib are
currently being evaluated in the treat-
ment of Waldenstrém’s macroglobu-

linemia (WM). Orelabrutinib is a BTK
inhibitor with excellent target selectivity
and almost 100 % BTK occupancy [1]. At
ASH 2021, Zhou et al. reported the re-
sults for 47 patients with relapsed/re-
fractory WM who received orelabrutinib
150 mg/d in the single-arm, multi-

center, open-label, phase II ICP-
CL-00105 study [2]. The major response
rate (MRR; complete, partial, and very
good partial responses) was defined as
the primary endpoint.

Major responses were achieved
quickly, after a median of 1.99 months.
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TABLE
Best overall response with orelabrutinib in 47 patients with relapsed/

refractory Waldenstrom’s macroglobulinemia

Complete response, n (%) 0

Very good partial response, n (%) 7 (14.9)
Partial response, n (%) 30 (63.8)
Minor response, n (%) 4(8.5)
Stable disease, n (%) 5(10.6)
Disease progression, n (%) 0
Unknown, n (%) 1(2.1)
Major response rate, % 78.7
Overall response rate, % 87.2
Disease control rate, % 97.9

The MRR was 78.7 %, and the overall re-
sponse rate amounted to 87.2% (Ta-
ble). Disease control resulted in 97.9 %.
Remissions proved durable, which was
mirrored by the 12-month rates: for ma-
jor responses, this was 91.3 %, and for
responses in general, 92.6 %. Subgroup
analyses showed a consistent treatment
effect across the prespecified groups. At
12 months, 93.6 % of participants were
alive, and 89.3 % were progression-free.
Durable improvement in hemoglobin
level was found in 78.7 %, with a median
maximal increase of 33 g/L. For serum
IgM levels, the median reduction from
baseline amounted to 79.7 %.
Orelabrutinib demonstrated a fa-
vorable safety profile, with relatively low
rates of off-target toxicities. The most
common adverse events (AEs) included
thrombocytopenia (all grades, 27.7 %),
hemorrhage (27.7 %), infections
(21.3%), and neutropenia (19.1 %),
which were mostly mild to moderate. No
treatment-emergent grade >3 events
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were reported for diarrhea, atrial fibrilla-
tion/flutter, hypertension, and hemor-
rhage. Treatment-related AEs prompted
dose reduction and study drug discon-
tinuation in 6.4 % and 2.1 %, respec-
tively. Summarizing these findings, the
authors noted that orelabrutinib has the
potential to be the agent of choice for pa-
tients with relapsed/refractory WM.

Two-year update for
tirabrutinib

Tirabrutinib, a BTK inhibitor with ki-
nase selectivity comparable to or greater
than other BTK inhibitors, has already
been approved in Japan for use in treat-
ment-naive or relapsed/refractory WM
based on the results of a phase II study
[3, 4]. Cohort A of this trial included 18
treatment-naive patients, while Cohort
B consisted of 9 patients with relapsed/
refractory WM. Tirabrutinib was admin-
istered orally under fasting conditions
at a daily dose of 480 mg. The MRR con-

stituted the primary endpoint. Accord-
ing to the primary analysis, the trial met
the primary endpoint despite the rela-
tively short follow-up [4]. In Cohort A,
MRR and overall response rate were
88.9 % and 94.4 %, respectively. In Co-
hort B, these amounted to 88.9 % and
100 %, respectively.

The updated results after a 2-year fol-
low-up presented at ASH 2021 showed
that responses deepened over time [5].
At data cutoff, 83 % and 78 % of patients
in Cohorts A and B, respectively, were
still on treatment. All patients were alive
at 24 months, and freedom from pro-
gression was present in 94.4 % and
88.9 %, respectively. The MRR was
94.4 % and 88.9 %, respectively. Overall,
94.4 % and 100 % of patients responded.
Median duration of response had not
been reached yet in either cohort. Pa-
tients who remained on treatment
demonstrated continued reductions in
tumor size and serum IgM levels.

The most common AEs of special in-
terest were skin-related disorders. Rash
occurred in 44.4 % in the total popula-
tion (61.1 % and 11.1 % in Cohorts A and
B, respectively) but was restricted to
grade 1 and 2. In 57 % of cases, the pa-
tients developed skin-related AEs within
the first month of treatment; no onset
was observed after 7 months. Neutrope-
nia ranged second among the AEs, with
16.7 % and 66.7 % in treatment-naive
and pretreated patients, respectively.
During the extended follow-up period,
no new grade > 3 treatment-related AEs
were noted except for hypertriglyceri-
demia (3.7 %). The authors concluded
that tirabrutinib is a useful treatment op-
tion for patients with Waldenstrom’s
macrogobulinemia. u
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Promising novel approaches in various B-cell malignancies

POLARIX: polatuzumab
vedotin in DLBCL

For more than 20 years, the R-CHOP
regimen consisting of rituximab, cyclo-
phosphamide, doxorubicin, vincristine,
and prednisone has been the standard
of care in the first-line treatment of dif-
fuse large B-cell lymphoma (DLBCL).
However, as only 60-70 % of patients
achieve cure [1, 2], there is a need to im-
prove on these results. The antibody-
drug conjugate polatuzumab vedotin
that targets CD79b has already shown
activity in combination with rituximab
or obinutuzumab plus cyclophospha-
mide, doxorubicin, and prednisone
(CHP) in a phase II study conducted in
the first-line setting of DLBCL [3]. Based
on these insights, the international, ran-
domized, double-blind, phase III PO-
LARIX trial tested polatuzumab vedotin
in combination with rituximab and CHP
(Pola-R-CHP) against R-CHOP for 6 cy-
cles. This was followed by 2 additional
doses of rituximab.

Patients with previously untreated
DLBCL and International Prognostic In-
dex (IPI) scores of 2-5 participated in
the trial. Progression-free survival (PFS)
was defined as the primary endpoint.
The primary analysis presented by Tilly
etal. at ASH 2021 after a median follow-
up of 28.2 months included approxi-
mately 440 individuals in each arm [4].
Seventy percent of them were older
than 60 years, more than 85 % had Ann
Arbor stages III or IV, and 62 % in each
arm had high-intermediate or high risk
according to IPI.

Lasting complete remissions
with Pola-R-CHP

The primary endpoint of the POLARIX
study was met. Pola-R-CHP significantly
prolonged PFS compared to R-CHOP,
demonstrating a 27 % reduction in the
risk of disease progression or death (HR,
0.73; p <0.02). At 24 months, 76.7 % vs.
70.2 % of patients in the experimental
and control arms, respectively, were
progression-free. Consistent with the
PFS finding, the event-free survival anal-
ysis yielded a 25 % risk reduction (HR,
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Figure 1: Percentages of patients treated with Pola-R-CHP and R-CHOP in the POLARIX trial who

received subsequent anti-lymphoma therapies

0.75; p=0.02). In both arms, approxi-
mately 95 % of patients responded to
treatment. Complete response (CR)
rates were similar at 86.6 % and 82.7 %,
respectively. However, disease-free sur-
vival findings indicated that patients
who achieved CR with Pola-R-CHP were
more likely to maintain remission than
those obtaining CR on R-CHOP treat-
ment (HR, 0.70). Overall survival did not
differ yet at the time of the analysis.

The percentages of patients receiving
subsequent treatments were lower in
the experimental arm for all types of
therapies (Figure 1). Regarding safety,
the regimes showed comparable pro-
files; peripheral neuropathy, nausea,
neutropenia, and anemia were among
the most commonly observed adverse
events (AEs) for both strategies. How-
ever, the incidence of diarrhea was in-
creased in the Pola-R-CHP arm com-
pared to the R-CHOP arm, as well as the
rates of febrile neutropenia episodes
without more profound neutropenia or
specific infections. In both arms, grade
3/4 events occurred in approximately
58 %, and AEs leading to discontinua-
tion of any study drug emerged in 6.2 %
vs. 6.6 %. Fewer dose reductions of any
study drug due to AEs were observed in
the Pola-R-CHP arm (9.2 % vs. 13.0 %).

As the authors emphasized, these re-
sults support the use of Pola-R-CHP in
the initial management of patients with
DLBCL and intermediate or high risk.
Exploratory analyses of the POLARIX

trial are ongoing regarding various sub-
groups and other prognostic classifica-
tion systems.

Bispecific antibody
mosunetuzumab: phase Il
expansion

Mosunetuzumab is a bispecific antibody
that redirects T cells to eliminate malig-
nant B cells by binding to CD3 on T cells
and CD20 on B cells [5]. In patients with
relapsed/refractory follicular lymphoma
(FL) and > 2 prior therapies, mosunetu-
zumab has shown encouraging efficacy
and manageable safety in the phase I
setting [6]. Findings obtained in the in-
ternational, single-arm, pivotal phase II
expansion study were presented by
Budde et al. at ASH 2021 [7].

This analysis included 90 patients
with FL grade 1-3a after > 2 prior regi-
mens including > 1 anti-CD20 antibody
and > 1 alkylating agent. They received
fixed-duration treatment with 3-weekly
mosunetuzumab; those who achieved
CR after 8 cycles discontinued their
treatment at that time, while those who
showed partial response or disease sta-
bilization after 8 cycles went on to re-
ceive a total of 17 cycles. Step-up dosing
was performed in cycle 1 to mitigate cy-
tokine release syndrome (CRS) and to
allow for a higher targeted dose. Hospi-
talization was not mandatory. CR as
best response by independent review
facility constituted the primary end-
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E:::thximab emtansine plus rituximab in the phase Il setting: treatment
summary
R/R DLBCL R/R DLBCL Other R/R NHL
Q3W (n =50) QW (n = 30) Q3W (n = 20)
Completed > 6 cycles, n (%) 18 (36) 15 (50) 12 (60)
Median cycles, n (range) 3(1-38) 5.5 (1-30) 7 (1-52)
Discontinued study treatment (both drugs):
Due do disease progression, n (%) 29 (58) 16 (53) 6 (30)
Due to AEs not leading to death, n (%) 3(6) 0 3(15)
Due to AEs leading to death, n (%) 12 1(3) 0

point and was assessed against the 14 %
historical control CR rate [8]. After a me-
dian number of 3 prior treatment lines,
approximately 50 % of patients were
double refractory to any prior anti-
CD20/alkylator therapy. Likewise, more
than 50 % had experienced disease pro-
gression within 24 months (POD24).
These are indicators for advanced dis-
ease and elevated risk commonly asso-
ciated with poor prognosis.

Deep responses in heavily
pretreated FL patients

After a median follow-up of 18.3
months, 60 % of patients had completed
treatment. Eight and 17 cycles had been
administered in 58.9 % and 12.2 %, re-
spectively. The study met its primary
endpoint, with the 60 % CR rate being
significantly greater than the historical
control rate (p < 0.0001). Overall, 80 % of
patients responded to treatment. Sub-
group analyses demonstrated that high-
risk groups including those with dou-
ble-refractory disease and POD24, as
compared to other groups, obtained
similar response rates. Median duration
of response was 22.8 months both in all
responders and complete responders.
At 18 months, 70 % of complete re-
sponders were event-free. Median PFS
amounted to 17.9 months.
Mosunetuzumab showed a favorable
tolerability profile. Treatment-related
grade 3/4 AEs and AEs necessitating
discontinuation occurred in 51.1 % and
2.2 %, respectively. No patient died due
to mosunetuzumab-related AEs. CRS
was the predominant AE, with an any-
grade incidence rate of 44.4 %. Most
events were low-grade and were con-
fined to cycle 1. CRS management re-
quired the administration of cortico-

steroids and tocilizumab in 11.1 % and
7.8 %, respectively. All events eventually
resolved. Immune effector cell-associ-
ated neurotoxicity syndrome events
were infrequent (4.4 %) and confined to
grade 1 and 2. No cases of aphasia, sei-
zures, encephalopathy, or cerebral
edema occurred. As the authors noted
in their conclusion, mosunetuzumab is
the first T-cell-engaging bispecific anti-
body to demonstrate clinically mean-
ingful outcomes for patients with re-
lapsed/refractory FL in the pivotal
phase II setting.

Naratuximab emtansine plus
rituximab

A medical need for new treatment op-
tions is evident in patients with re-
lapsed/refractory non-Hodgkin lym-
phoma (NHL), particularly relapsed/
refractory DLBCL, who are no candi-
dates for stem cell transplant or CAR-T
cell therapy. The CD37-targeting anti-
body-drug conjugate naratuximab
emtansine was tested in combination
with rituximab in an open-label, multi-
center, adaptive phase II study con-
ducted in patients with DLBCL and
other NHL B-cell lymphomas after 1-6
treatment lines [9]. The study consisted
of two parts. Patients included in Part 1
had a confirmed diagnosis of relapsed/
refractory NHL including DLBCL, FL,
mantle cell lymphoma (MCL), and mar-
ginal zone lymphoma (MZL). These
were treated 3-weekly (Q3W). Part 2 was
limited to patients with relapsed/refrac-
tory DLBCL ineligible for stem cell trans-
plantation; here, two dosing strategies
were evaluated. Cohort A was dosed
Q3W, while Cohort B received weekly
treatment (QW). Overall, 50 and 30
DLBCL patients received Q3W and QW

treatment with naratuximab emtansine,
respectively. Another 20 had other types
of NHL and were treated Q3W (Table 1).
This study enrolled patients who are
often excluded from DLBCL trials due to
double- or triple-hit morphologies,
bulky disease, transformed lymphoma,
and primary refractory disease or dis-
ease refractory to the last treatment.
Thus, the population mirrored the diffi-
cult-to-treat patients seen in everyday
practice. The overall response rate was
defined as the primary endpoint.

Efficacy across lines and
treatment schemas

Substantial proportions of patients in the
three groups managed to complete > 6
cycles (Table 1). In the efficacy-evalua-
ble DLBCL population (n = 76), 44.7 % of
patients responded, and 31.6 % achieved
complete responses. CR rates were 43.3 %
and 33.3 % for Cohorts A (Q3W) and Co-
hort B (QW). The objective response rate
(ORR) was 50 % for both cohorts. Similar
rates resulted in patients treated in the
third and later lines who were non-pri-
maryrefractory (ORR, 46.4 %; CR, 32.1 %).
Patients with relapsed/refractory FL ob-
tained an ORR of 57.1 %. Median dura-
tion of response had not been reached for
either DLBCL or FL. Sixty-six percent of
patients with DLBCL showed a duration
of response > 12 months.

The most frequently observed grade
3/4 treatment-emergent AEs (TEAEs)
were hematological in nature and man-
ageable. G-CSF prophylaxis was offered
to 22 % of patients. Three liver TEAEs
grade > 3 occurred, as well as 2 cases of
non-serious neuropathy grade > 3. Most
of the patients discontinued treatment
because of disease progression rather
than AEs (Table 1). Ten patients died
due to TEAEs; 2 of these were consid-
ered related to the treatment. According
to the assessment of health-related
quality of life, the administration of
naratuximab emtansine was associated
with a significant increase in well-being
in 38 % of responders. The vast majority
of patients reported that they were not or
hardly bothered by the side effects of
treatment. In their summary, the au-
thors noted that naratuximab emtansine
plus rituximab might represent a new
option for patients with relapsed/refrac-
tory NHL, especially DLBCL, including
heavily pretreated patients.
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TABLE 2

Response to cerdulatinib as single agent or in combination with rituximab in patients with follicular lymphoma

Cerdulatinib monotherapy

Cerdulatinib + rituximab

Total FL population

< 3 prior regimens =4 prior regimens

Total FL population < 3 prior regimens

= 4 prior regimens

(n=34) (n=24) (n=10) (n=26) (n=16) (n=10)
ORR, n (%) 18 (52.9) 12 (50.0) 6 (60.0) 20 (76.9) 15 (93.8) 5 (50.0)

CR, n (%) 8 (23.5) 7(29.2) 1(10.0) 6(23.1) 5(31.3) 1(10.0)
PR, n (%) 10 (29.4) 5(20.8) 5 (50.0) 14 (53.8) 10 (62.5) 4 (40.0)

SD, n (%) 9 (26.5) 7(29.2) 2(20.0) 6 (23.1) 1(6.3) 5 (50.0)

PD, n (%) 6 (17.6) 5 (20.8) 1(10.0) 0 0 0

TTR, months 2.8 3.8 1.8 1.8 1.8 1.8

DOR, months Not reached Not reached Not reached 16.6 11.2 Not reached

ORR, overall response rate; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; TTR, time to response; DOR, duration of response

Cerdulatinib alone and
combined with rituxmab

The dual SYK/JAK kinase inhibitor cer-
dulatinib is being evaluated as mono-
therapy and in combination with rituxi-
mab in an open-label, phase Ila study
conducted in adult patients with re-
lapsed/refractory B-cell and T-cell ma-
lignancies. Hamlin et al. presented the
results for patients with FL at ASH 2021
[10]. Forty-two and 26 of these had been
treated with cerdulatinib monotherapy
and cerdulatinib plus rituximab, respec-
tively. The median number of prior reg-
imens was 2 and 3, respectively. In FL,
the proposed mechanisms of action of
cerdulatinib include disruption of sur-
vival signals imparted by BCR and JAK/
STAT signaling pathways, as well as dis-
ruption of the supportive tumor micro-
environment and forced mobilization of
tumor-infiltrating leukocytes [11-15].
Cerdulatinib monotherapy gave rise to
an ORR of 52.9 %. Both patients after < 3
and >4 prior regimens responded to
treatment (Table 2). In the combination
group, the ORR was 76.9 %; here, pa-
tients treated in early lines showed
higher responses. Median PFS was 12.7
and 18.3 months for single-agent cerdu-
latinib and the combination, respec-
tively. Cerdulatinib was generally well
tolerated. No differences emerged be-
tween the safety profiles of cerdulatinib
monotherapy and cerdulatinib plus
rituximab. The most frequent grade >3
AEs included increases of lipase levels,
neutropenia, and pneumonia.

Overall, these data demonstrated
that targeting the JAK/STAT pathway
with oral cerdulatinib can provide clini-

cal benefit in relapsed/refractory FL,
thus supporting registrational studies.
The novel mechanism of action of cer-
dulatinib did not appear to be subject to
cross-resistance with other agents,
which makes combination therapy at-
tractive.

Zanubrutinib in BTK inhibitor-
intolerant patients

Although BTK inhibitors are an effective
option in the setting of several B-cell
malignancies, duration of treatment is
limited due to AEs leading to discontin-
uation [16-18]. The multicenter, US-
based, single-arm, open-label, phase II
BGB-3111-215 study assessed the safety
and efficacy of zanubrutinib in patients
intolerant to ibrutinib and/or acalabru-
tinib with previously treated B-cell ma-
lignancies including CLL/SLL, Walden-
strom’s macroglobulinemia (WM),
MCL, and MZL. Cohort 1 was intolerant
to ibrutinib, and Cohort 2 was intolerant
to acalabrutinib * ibrutinib. Results for
the safety of zanubrutinib were com-
pared with the patients’ ibrutinib and/
or acalabrutinib intolerance as assessed
by the recurrence and the change in se-
verity of AEs. The analysis reported at
ASH 2021 related to 57 and 10 patients
in Cohorts 1 and 2, respectively [19].
Within a median follow-up of 12.0
months, most ibrutinib and acalabruti-
nib intolerance events (i.e., 70.4 % and
83.3 %, respectively) did not recur on
zanubrutinib. If they recurred, their se-
verity was equal or reduced. Of the 34
recurrent ibrutinib intolerance events,
76.5 % recurred at lower severity, and
23.5% recurred at the same severity.

Among the 3 recurrent acalabrutinib in-
tolerance events, 1 and 2 recurred at
lower and the same severity, respec-
tively. Almost 60 % and 70 % of patients
who took ibrutinib and acalabrutinib,
respectively, did not have recurrence of
any intolerance event. In the category of
grade 3 intolerance events, 65.8 % and
75 %, respectively, did not recur while
on zanubrutinib. No grade 4 events re-
curred. The most common grade >3
AEs on zanubrutinib treatment were
neutropenia/neutrophil count decrease
(12.0 %). At the time of data cutoff,
83.6 % of patients remained on zanu-
brutinib, and 7.5 % had discontinued
due to AEs.

Regarding efficacy, zanubrutinib was
shown to at least maintain response. In
93.8 %, disease control was achieved,
and the ORR amounted to 64.1 %. An
exploratory biomarker analysis indi-
cated that relapse on zanubrutinib was
associated with BTK inhibitor resis-
tance mutations. In their entirety, these
data suggested that zanubrutinib might
provide a therapeutic option in patients
intolerant to other BTK inhibitors across
hematologic malignancies.

Early results for novel BCL2
inhibitor BGB-11417

BCL2 inhibitors have been shown to be
safe and effective, although treatment
with the currently approved BCL2 in-
hibitor venetoclax can be limited by
gastrointestinal toxicities, neutropenia,
and the emergence of specific BCL2
mutations around the BH3-binding
groove causing resistance [20, 21]. BGB-
11417 has been developed as a potent
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and highly selective BCL2 inhibitor with
a favorable pharmacokinetic profile
providing excellent bioavailability and
selectivity for BCL2 at concentrations
<1nM [22]. At ASH 2021, Tam et al. re-
ported preliminary results of the
open-label, multicenter, phase I,
dose-escalation and dose-expansion
BGB-11417-101 trial that is assessing
BGB-11417 alone (Parts 1 and 2) and in
combination with zanubrutinib (Parts 3
and 4) in patients with relapsed/refrac-
tory B-cell malignancies [23]. At the
time of the analysis, 36 patients had
been treated, with 25 and 11 having re-
ceived the monotherapy and the combi-
nation, respectively. In the monother-
apy group, 19 and 6 had NHL and CLL/
SLL, respectively. The combination
group contained 10 and 1 patients with
CLL/SLL and mantle cell lymphoma, re-
spectively.

These early findings suggested that
BGB-11417 is tolerable in patients at the
dose levels tested. One dose-limiting
toxicity of grade 3 febrile neutropenia
was observed across 4 dose levels as-
sessed in NHL, and 1 DLT of grade 4
neutropenia was seen in a CLL cohort.
Among TEAEs regardless of causality,
nausea emerged most commonly in
both monotherapy and combination
groups. With respect to BCL2 inhibitor
events of interest, it was noted that one
patient receiving monotherapy with
high baseline tumor lysis syndrome
(TLS) risk had a marked tumor flare on
BTK inhibitor withdrawal and devel-
oped laboratory TLS in late ramp-up.

1.0

0.8 [—

0.4 [—

[ALC relative to baseline, %]

02 —

0.0
Baseline 1

This patient experienced no sequelae,
and BGB-11417 did not need to be held.
Neutropenia was the most frequent
grade > 3 AE as it occurred in 5 of 6 pa-
tients receiving monotherapy.

Efficacy data were limited as dose es-
calation was not complete for any cohort
and not all patients had reached their
first response assessment. Nevertheless,
responses were observed, with decreases
in sum of the products of perpendicular
diameters at all dose levels. Substantial
decreases in absolute lymphocyte counts
occurred during ramp-up for CLL pa-
tients (Figure 2). Evaluation of patients
with MCL, treatment-naive CLL and WM
is planned for future cohorts.

Real-world burden of NHL

Survival spanning several years with
multiple interspersed treatment periods
due to frequent relapses is typical of the
NHL subtypes CLL, MCL, MZL, and WM.
Chanan-Khan et al. retrospectively as-
sessed real-world treatment patterns,
costs, and resource utilization of hospi-
tal-based care among patients with these
lymphomas [24]. The data source was the
PINC AITM Healthcare Database, a hos-
pital administrative database currently
containing data from more than 1 billion
inpatient and outpatient encounters in
the USA. Overall, 31,805 patients re-
ceived treatment from January 2014 to
October 2019. Those with CLL consti-
tuted the largest group (n = 23,952). In all
lymphoma types, the majority were older
than 65 years. Medicare was the most fre-

2 5 10
BGB-11417 dose level, mg

quent insurance in all cohorts, followed
by commercial insurance.

CLL and MCL patients received
chemo-immunotherapy as the most
frequently used treatment aside from
steroids alone. In MZL and WM pa-
tients, rituximab was the most frequent
therapy other than steroids alone. High
proportions were treated with steroids
alone to control their symptoms; for
CLL, this was 74.7 %, for MCL, 40.3 %,
for MZL, 51.3 %, and for WM, 59.7 %.

Once patients were hospitalized,
they incurred considerable costs, with
significantly higher impact to minority
populations. Patients aged < 65 years,
males and those who were non-white
had higher hospital costs in all 4 lym-
phoma types. Hispanic patients in-
curred higher costs compared to non-
Hispanics in CLL, MCL, and MZL, but
not in the WM group. Disparities across
primary payor were seen in WM pa-
tients, with Medicaid patients associ-
ated with increased total hospital cost
compared to Medicare patients. Total
hospital costs increased significantly
during the follow-up period when pa-
tients received supportive care (i.e.,
blood transfusion, G-CSF) and regi-
mens including any chemotherapy, im-
munotherapy, and targeted therapy.

The authors noted in their conclu-
sion that given the increased availability
of effective oral therapeutics, optimal
and timely disease control in the outpa-
tient setting can potentially prevent or
decrease hospitalizations and reduce
economic burden on healthcare sys-
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Figure 2: Reduction in absolute leukocyte counts on BGB-11417 plus zanubrutinib during ramp-up in CLL patients
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tems and payors. Future studies should
explore the reasons for admission, clin-
ical outcomes, and potential preventive
interventions. As the analyzed period
ended in 2019, the overall cost structure
is likely to have changed in recent years
due to the increased use of novel drugs.

Productivity loss among
patients and caregivers

NHL patients are often heavily reliant
upon caregiver support. At the same
time, many of both patients and caregiv-
ers are of working age. A retrospective
cohort study evaluated the productivity
loss and indirect costs for patients with
CLL, MCL, MZL and WM, and their care-
givers [25]. De-identified US claims data
from the IBM MarketScan” Commercial
and Health Productivity and Manage-
ment Databases were obtained from Jan-
uary 2009 to December 2019. Mean age
of the NHL patients ranged from 52.1 to
54.0 years, and mean age of the caregiv-
ers ranged from 51.2 to 52.9 years.

For all NHL types, average illness-re-
lated absentee hours were higher in pa-
tients than in caregivers; a similar pat-
tern was observed for short-term
disability days. Average per-patient-per-
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Figure 3: Costs of absenteeism, short-term disability, and long-term disability among patients with
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month indirect costs were higher for pa-
tients with long-term disability than
with short-term disability or absentee
claims, except for patients with MCL.
Costs of absenteeism, short-term dis-
ability and long-term disability were
substantial for all NHL types and ranged
from 365$ to 2,056 $ per patient per
month (Figure 3).

Similar trends emerged among care-
givers, although indirect costs due to
absenteeism and short-term disability

were comparatively higher in patients.
The authors concluded that effective
treatments offering cure or better remis-
sion rates, longer duration and/or less
toxicities might not only enhance pa-
tients’ and caregivers’ quality of life, but
also reduce work loss. Future studies are
required to understand the impact of
therapies that result in higher remission
and more manageable toxicities, such
as oral targeted agents, on work loss and
indirect costs of NHL. u
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Real-world risk assessment, outcomes and adoption of
novel drugs in CLL patients: insights from US databases

Testing patterns after
diagnosis

Prognostic testing including IGHV mu-
tation status, cytogenetic abnormalities
by FISH, and immunophenotyping has
been recommended after diagnosis of
CLL/SLL prior to treatment initiation.
This also applies to previously treated
patients in some settings. As disease
with high-risk genetic features is better
managed with novel agents than with
chemoimmunotherapy, the need for
testing has recently become more rele-
vant as all patients are advised to com-
plete risk-factor testing for both prog-
nostication and selection of optimal,
evidence-based therapy. Chanan-Khan
et al. performed a retrospective evalua-
tion of real-world patterns of testing
which showed that despite these rec-
ommendations, a significant number of
patients do not undergo FISH and/or
IGHV mutation status testing prior to
therapy [1]. Based on the Flatiron Health
EHR-derived database, a total of 3,037
newly diagnosed patients with CLL/SLL
were identified between July 2014 and
February 2021. Their median age was 73
years, and 62.3 % were male. The major-
ity (92 %) received treatment in com-
munity practices, with 54.1 % being
commercially insured.

Over half of these patients did not re-
ceive risk factor testing (Figure 1). Al-
most all of those who underwent testing
had it done once prior to the initiation
of first-line therapy. Older individuals,
females, and those living in the west of
the US were significantly less likely to
receive IGHV and FISH testing. A multi-
variable analysis revealed that patients
who lived in the northeast or west had
decreased likelihood to receive immu-
nophenotyping tests.

Differences according
to age and gender

Among those who underwent testing,
the presence of high-risk biomarkers
was as follows: unmutated IGHV, 56.1 %;
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Figure 1: Real-world frequency of risk factor testing in patients with newly diagnosed CLL/SLL

del(17p), 14.4 %; del(11q), 16.9 %; CD38,
30.8 %. Compared to patients < 65 years
of age, testing in patients =65 years
demonstrated a lower presence of un-
mutated IGHV and del(11q), while
del(17p) and trisomy 12 were identified
more frequently. No significant dispar-
ity was observed for white vs. non-white
patients, except for a lower incidence of
mutated IGHV and del(13q). Compared
to tested men, tested women had lower
rates of unmutated IGHV, del(11q), and
CD38, while del(17p) was found more
commonly.

The authors went on to investigate
the impact of risk testing on therapy se-
lection. According to this, patients with
del(17p) had a higher likelihood of re-
ceiving novel agents including ibruti-
nib, acalabrutinib, and venetoclax than
those who tested negative. In contrast,
26.4 % of those in whom del(17p) was
identified and 39.8 % of those who did
not get tested received chemotherapy.
Overall, these data did not only identify
a significant gap in testing but showed
that suboptimal assessment is more
common in vulnerable populations. The
authors pointed out that there is an un-
met need for further education and re-
finement of clinical practice, which is
necessary to achieve the best clinical
outcome through robust risk-assess-

ment testing and optimal therapeutic
triaging.

Impact of atrial fibrillation

Atrial fibrillation (AF) is a common type
of arrhythmia and increases the risk of
other cardiovascular complications
such as stroke, bleeding events and
heart failure. The clinical and economic
impact of AF was assessed by Mohan et
al. in CLL patients who are typically
older and therefore likely to develop this
type of arrhythmia [2]. Newly diagnosed
CLL patients were identified in the IBM
MarketScan Treatment Pathway from
January 2009 to July 2020. Among 23,756
patients, 11.07 % had AF within 1 year of
CLL diagnosis. Compared to CLL pa-
tients without AF, they were older on av-
erage (median age, 82 vs. 67 years), and
more patients were male (65.1% vs.
56.9 %).

Patients with AF demonstrated sig-
nificantly increased prevalence of stroke
(12.67 % vs. 4.97 %), bleeding events
(17.45 % vs. 8.53 %), and heart failure
(31.14 % vs. 4.7 %). They showed signifi-
cantly higher median rates of emer-
gency room visits (46 % vs. 24 %) and in-
patient admissions (45 % vs. 19 %);
overall, they were twice as likely to be
hospitalized. Moreover, significant ef-
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fects became apparent with respect to
median outpatient, pharmacy, and total
costs. The cost ratio for AF vs. no AF was
1.44 (p < 0.0001). According to the au-
thors, better disease management,
monitoring for AF, and improved CLL
therapeutics with a lower AF risk or car-
diovascular toxicity are required to min-
imize the incidence of AF in CLL.

Treatment in older patients

Given limited information on prescrib-
ing habits or characteristics of individu-
als receiving CLL treatment, Onuk-
wugha et al. conducted an analysis
using Medicare Claims data to charac-
terize CLL treatment patterns and tim-
ing of treatment and to identify factors
associated with the receipt of CLL treat-
ment in patients aged > 65 years [3]. The
final sample included 3,440 individuals
of whom 16 % (n = 556) were treated for
CLL during follow-up (median, 540
days). Median time to receipt of treat-
ment was 61 days.

Gender and age displayed a statisti-
cally significant association with treat-
ment receipt. Males were more likely to
be treated than females (55 % vs. 45 %; p
<0.01). Those aged 65-74 and 75-84
years received treatment more fre-
quently than those > 85 years (43 % and
42 % vs. 15 %, respectively), with a signif-
icant difference between the oldest and
youngest groups (p < 0.01). The most
common agents administered com-
prised ibrutinib (35 %) and rituximab
(34 %) monotherapies. Less than half of
the patients treated with bendamustine/
rituximab completed six doses.

CLL/SLL-associated burden
among veterans

Using the Veteran Health Administra-

tion dataset, a retrospective analysis as-
sessed the real-world CLL/SLL-related
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Figure 2: Treatment patterns among patients with CLL/SLL by line of therapy

burden in US veterans, who are at in-
creased risk of these diseases especially
after exposure to Agent Orange or other
herbicides during military service [4].
Also, the clinical and economic out-
comes associated with current treat-
ments were evaluated. Between Octo-
ber 2014 and September 2019, 13,664
veterans newly diagnosed with CLL/
SLL were identified. The final study pop-
ulation consisted of 2,861 patients with
a median age of 70 years who received
>1 line of CLL/SLL therapy. Average
time to first-line treatment initiation
from diagnosis was 315 days. In 26.9 %,
the patients went on to receive second-
line therapy, and third-line treatment
was administered in 7.0 %. Ibrutinib
was the most common treatment regi-
men across all lines (Figure 2).

Overall, treatment discontinuation
rates were high across current regimens
in each treatment line (73 %, 66 % and
59 %, respectively). They were generally
highest for bendamustine-based
chemotherapies, with 85 %, 84 % and
89 % of patients discontinuing in the

first, second and third lines, respec-
tively. The overall treatment switching
rate was highest in third line (26 %), fol-
lowed by 23 % in second line and 10 %
in first line. Hospitalizations due to
CLL/SLL occurred in 39 %, with an aver-
age length of stay of 7 days. Total all-
cause and CLL/SLL-related per-patient-
per-month healthcare costs increased
by treatment line. After adjustment for
patient clinical and demographic covar-
iates, the analysis showed that treat-
ment discontinuation and switches
were statistically significant predictors
of more frequent inpatient admissions
and increased length of hospital stay.

In their summary, the authors noted
that these real-world data demon-
strated significant clinical and eco-
nomic burden associated with CLL/SLL
among the US veterans. The suboptimal
adherence, as reported by the high
treatment discontinuation rates, and its
impact on costs and healthcare re-
source use, highlights the real-world
unmet needs of CLL/SLL management
in the veteran population. u
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