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Updates and ancillary analyses in the setting of chronic 
lymphocytic leukemia

Progression-free survival 
in GAIA/CLL13

In fit patients with advanced CLL of fa-
vorable genetic risk, chemoimmuno-
therapy (CIT) consisting of fludarabine/
cyclophosphamide/rituximab (FCR) or 
bendamustine/rituximab (BR) still rep-
resents the treatment standard. Another 
potential strategy, however, is time-lim-
ited therapy consisting of obinutu-
zumab plus venetoclax (GV) with or 
without a BTK inhibitor. The four-arm, 
randomized, phase III GAIA/CLL13 trial 
compared GV and GV plus ibrutinib 
(GIV) to 6 cycles of FCR (patient age 
≤ 65 years) or BR (> 65 years) in fit pa-

tients (i.e., CIRS scores ≤ 6 and normal 
creatinine clearance) in whom TP53 
mutation and deletion 17p had been ex-
cluded. In the fourth study arm, rituxi-
mab plus venetoclax (RV) was adminis-
tered. Overall, the trial contained 926 
patients. The regimens were adminis-
tered for a maximum of 12 cycles; only 
ibrutinib was allowed to be continued 
for up to 36 cycles in case of minimal re-
sidual disease (MRD) persistence. 

The coprimary endpoint of undetect-
able MRD (uMRD) at 15 months in pe-
ripheral blood has been presented at 
the ASH 2021 congress [1]. This showed 
significantly higher uMRD rates with 
GIV and GV compared to CIT (p < 0.0001 

each), while RV was not superior to CIT. 
At EHA 2022, Eichhorst et al. reported 
the second coprimary endpoint of the 
GAIA/CLL13 trial, which was interim 
progression-free survival (PFS) for  GIV 
vs. CIT, as well as other study out comes 
[2].

Broad clinical benefits  
with GV-based treatment

In keeping with the uMRD results, the 
PFS interim analysis demonstrated su-
perior results for both GV-based regi-
mens vs. CIT after a median follow-up 
of 38.8 months (Figure 1). Median PFS 
had not been reached for GIV or GV, 

Preface
Dear Colleagues,

After 2 years of the COVID-19 pan-
demic, the Annual Meeting of the 
American Society of Clinical Oncology, 
held in Chicago, USA, and virtually 
from 3rd–7th June 2022, featured nearly 
250 oral as well as over 2,200 poster 
presentations. Shortly thereafter, the 
27th Congress of the European Hema-
tology Association 2022, held in Vi-
enna, Austria, and virtually, from 9th–
12th June 2022, saw leading experts 
from around the world gather again to 
further discuss the most exciting up-
dates in the field of hematology with 
key updates summarized in 200 oral 
presentations and 1,400 posters. 

Over the last two decades, several 
new drugs have been approved for the 
management of CLL, and the field con-
tinues to undergo highly relevant im-
provements. The use of drug combina-
tions with synergistic or at least additive 
efficacy but non-overlapping toxicity 
helps to keep an eye on health-related 
quality of life, not only for untreated but 
also for heavily pretreated patients. This 
issue of memo inHaematology offers a 

synopsis of treatments including BTK in-
hibitors that represent an essential pillar 
in the management of CLL and play an 
important role in other B-cell malignan-
cies including marginal zone lymphoma.

Early-phase trials are outlined that 
demonstrate encouraging results with 
high response rates in patients with re-
lapsed or refractory large B-cell lym-
phoma including DLBCL independent of 
age, disease subgroups, previous CAR-T 
therapy, and treatment lines. New strate-
gies to overcome on-target resistance 
mutations emerging from BTK inhibitor 
treatment are introduced, as well as trial 
updates and real-world insights in the 
setting of Waldenström’s macroglobu-
linemia. Next-generation BTK inhibitors 
for the treatment of mantle cell and folli-
cular lymphoma are on the rise. Novel 
PI3Kδ inhibitors continued to be ex-
plored in relapsed and refractory follicu-
lar lymphoma.

Last but not least, this issue looks 
closely at patients with acute myeloid 
leukemia whose standard therapy has 
long consisted of intensive chemo-
therapy followed by allogeneic hemato-
poietic stem cell transplant. Recent years 
have seen major advances due to accu-
rate genetic classification and treatment 
with hypomethylating agents, veneto-

clax, and nucleoside analogues. Lately, 
a first-in-class anti-CD47 antibody and 
a potent, highly selective investiga-
tional BCL2 inhibitor have shown en-
couraging antitumor  activity.

Once again, the two congresses 
showed that education on the latest ad-
vances in oncology accompanied by the 
best practices and promoting equal ac-
cess to optimal cancer care for all patients 
is necessary to get closer to fulfilling the 
core mission of oncologists worldwide, 
who all pull together to improve the qual-
ity of cancer treatment, from prevention 
and diagnosis all the way to palliative 
care and patient follow-up.

Matthew S. Davids, MD, MMSc 
Department of Medical Oncology, 
Dana-Farber Cancer Institute, Harvard 
Medical School, Boston, MA, USA
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while it was 52 months for both CIT and 
RV. At 3 years, 90.5 % and 87.7 % of the 
patients treated with GIV and GV, re-
spectively, were progression-free (vs. 
75.5 % with CIT). GV-based treatment 
prolonged PFS in almost all subgroups 
compared to CIT. The analysis according 
to the IGHV mutation status showed that 
PFS benefits due to GIV and GV oc-
curred particularly in the unmutated 
IGHV setting, with rates of 86.6 % and 
82.9 % vs. 65.5 % for CIT. In the group 
with mutated IGHV, the treatments 
showed no considerable differences. Pa-
tients aged ≤ 65 years in the mutated 
IGHV cohort derived equal PFS benefits 
from CIT, GIV, and GV therapy. 

Time to next treatment (TTNT) was 
longer with the GV-based regimens than 
with CIT. At 3 years, 98.3 % and 94.1 % of 
patients in the GIV and GV arms, respec-
tively, had not received any subsequent 
therapy (vs. 87.2 % with CIT). No differ-
ences in overall survival (OS) were ob-
served between the study arms, al-
though the overall number of events and 
the follow-up were still immature. 
Grade ≥ 3 AEs occurred with similar in-
cidence in the GIV, GV and CIT arms 
(83.5 %, 84.2 % and 81.5 %, respec-
tively). The lower rate observed with RV 
(73.0 %) was particularly due to fewer 
blood and lymphatic system AEs. Rates 
for infections were highest with CIT 
(20.4 %) and GIV (22.1 %), which also 
applied to febrile neutropenia (11.1 % 
and 7.8 %, respectively). Hypertension, 
which is known to be an ibrutinib-spe-
cific AE, was noted in 5.6 % in the GIV 
arm. Second primary malignancies 
showed an increased incidence after 

CIT (49 cases vs. 29, 27 and 24 with GIV, 
GV, and RV, respectively). This was 
mainly based on a larger number of 
solid tumors and non-melanoma skin 
cancers. For Richter transformation, no 
distinct differences were noted across 
the four arms. 

CLL14: 5-year update

In contrast to CLL13, the CLL14 study 
was designed to assess first-line treat-
ment with GV in patients who had coex-
isting medical conditions as evidenced 
by CIRS scores > 6 and/or creatinine 
clearance < 70 mL/min. In the experi-
mental arm, patients were treated with 
GV for 6 cycles followed by venetoclax 
monotherapy for another 6 cycles. 
Those in the control arm received 6 cy-
cles of chlorambucil plus obinutu-
zumab followed by 6 cycles of chloram-
bucil. Each arm contained 216 patients. 
PFS was defined as the primary end-
point. At EHA 2022, Al-Sawaf et al. re-
ported the 5-year analysis of CLL14 after 
a median observation time of 65.4 
months [3]. 

At least 4 years after treatment cessa-
tion, the median PFS had still not been 
reached with GV and was 36.4 months 
with chlorambucil/obinutuzumab. The 
5-year PFS rates amounted to 62.6 % vs. 
27.0 %, translating into a 65 % reduction 
in the risk of progression or death (HR, 
0.35; p < 0.0001). In the experimental 
arm, median PFS had not been reached 
yet in patients without TP53 deletion 
and/or mutation, and was 49.0 months 
in those with these risk factors. Patients 
in the control arm showed median PFS 

of 38.9 and 19.8 months, respectively, 
for the two subgroups. Similarly, PFS 
was longest in the IGHV-mutated group 
treated with GV (not reached) followed 
by the GV-treated patients with unmu-
tated IGHV (64.2 months), whereas the 
patients on chlorambucil/obinutu-
zumab experienced poorer PFS out-
comes across the IGHV subgroups (59.9 
and 26.9 months, respectively). These 
findings imply that the combined fixed-
duration approach is feasible even in 
the presence of high-risk genomics. 

A multivariable model identified 
pretreatment disease burden and dele-
tion 17p as independent prognostic fac-
tors for PFS in the context of GV treat-
ment. For pretreatment disease burden, 
the threshold was defined as a maxi-
mum lymph node size of > 5 cm and ab-
solute lymphocyte counts > 25 G/L. 
Prognostic variables for chlorambucil/
obinutuzumab, on the other hand, in-
cluded IGHV mutational status, dele-
tion 17p, deletion 11q, complex karyo-
type, and serum β2 microglobulin. 

Deeper and sustained  
MRD rates after GV

Median TTNT had not been reached 
with GV and was 52.9 months with 
chlor ambucil/obinutuzumab. At 5 
years, 72.09 % vs. 42.84 % of patients 
were alive and had not received any fur-
ther line of therapy (HR, 0.42; 
p < 0.0001). When viewed according to 
genomic risk groups, the course of dis-
ease was again more favorable in the ab-
sence of high-risk features, with TTNT 
being longest in the GV-treated cohort. 

Figure 1: GAIA/CLL13: superior progression-free survival with GV-based regimens vs. RV and CIT  
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Second-line treatments in both arms 
comprised mainly targeted agents in-
cluding several BTK inhibitors, al-
though 26-31 % of patients received 
chemo(immuno)therapy, which re-
flects the limited access to second-line 
targeted drugs and can be expected to 
confound the OS observations to a cer-
tain degree. Median OS had not been 
reached yet; at 5 years, 81.9 % vs. 77.0 % 
of patients were alive (HR, 0.72). Only 8 
patients in the experimental arm died 
due to CLL-related causes (vs. 23 in the 
control arm), which suggests that up-
front use of BCL2 inhibitors can effec-
tively contribute to controlling CLL-re-
lated mortality.  

The updated analysis yielded no new 
safety signals after the prolonged fol-
low-up. After the end of treatment, the 
AE rates remained very low. The cumu-
lative incidence of second primary ma-
lignancies did not differ significantly be-
tween the two study arms. 

Four years after treatment discontin-
uation, 18.1 % vs. 1.9 % of patients had 
sustained MRD < 10-4 in the peripheral 
blood. The depth of remission beyond 
10-4 was shown to significantly correlate 
with long-term PFS, thus indicating the 
value of ultra-sensitive MRD assess-
ments. Likewise, within the GV-treated 
group, patients with MRD ≥ 10-4 had a 
shorter OS than those with MRD < 10-4; 

this highlights the need for dedicated 
MRD-guided approaches. Tailored 
strategies need to be developed for pa-
tients who remain MRD-positive after 
GV treatment. 

MRD endpoint of the FLAIR study

The phase III NCRI FLAIR trial was initi-
ated to compare ibrutinib plus rituxi-
mab with FCR in untreated, fit CLL pa-
tients. Indeed, the combination gave 
rise to improved PFS [4]. Two additional 
arms were added later on that tested 
ibrutinib plus venetoclax against ibruti-
nib monotherapy, the primary endpoint 
being MRD eradication. This population 
was ≤ 75 years old, considered fit for 
FCR, and was previously untreated but 
required therapy by IWCLL criteria. In 
patients who achieved MRD negativity, 
ibrutinib was not stopped immediately 
but was continued for the same dura-
tion that had passed until the negative 
assessment, to ensure further cell re-
duction and to enhance the likelihood 

of cure. Patients with MRD negativity in 
the peripheral blood underwent repeat 
testing after 3 months as well as blood 
and bone marrow testing at 6 months; if 
all of these assessments were negative, 
the first result was considered the time 
to MRD negativity.

The patients in the ibrutinib/veneto-
clax arm (n = 136) were treated for 2-6 
years depending on the time to MRD 
negativity. Ibrutinib monotherapy 
(n = 138) was administered for a maxi-
mum of 6 years. If MRD positivity re-
turned prior to year 6 according to peri-
odic MRD measurements, ibrutinib was 
restarted. Hillmen et al. presented the 
interim data at EHA 2022 [5].

454-fold higher chance of 
achieving MRD negativity

Regarding the primary endpoint, which 
was MRD negativity at 2 years, the NCRI 
FLAIR trial revealed significant superi-
ority of ibrutinib/venetoclax. MRD neg-
ativity was achieved in the blood and 
bone marrow in 71.3 % and 65.4 %, re-
spectively, whereas none of the ibruti-
nib-treated patients had turned MRD-
negative after 2 years’ time (Figure 2). 
Due to this highly significant difference 
(p < 0.0001), penalized logistic regres-
sion models were fitted to enable finite 
parameter estimation. This showed that 
the odds of achieving MRD negativity in 
the bone marrow were 454 times higher 
for patients receiving the combination 
than for those treated with ibrutinib 
monotherapy. Median time to MRD 
eradication was 12 and 19 months in the 

Figure 2: : MRD negativity with ibrutinib/venetoclax vs. ibrutinib at 2 years in the NCRI FLAIR trial 
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blood and bone marrow, respectively, 
for ibrutinib/venetoclax, and had not 
been reached with ibrutinib in either 
compartment. Almost 43 % patients 
treated with the combination stopped 
therapy due to meeting MRD stopping 
rules (vs. 0 % in the control arm). 

While factors such as age and gender 
did not affect the outcomes, mutational 
status did. In the combination arm, 
MRD negativity was obtained more fre-
quently by IGHV-unmutated than 
IGHV-mutated patients (79.7 % vs. 
56.4 %). MRD eradication emerged in 
82.8 % of patients with 11q deletion but 
only in 54.5 % of those with 13q dele-
tion. The IWCLL response 9 months af-
ter randomization constituted a sec-
ondary endpoint. Approximately 90 % 
of the entire study population re-
sponded, although the patients in the 
experimental arm achieved a consider-
ably higher CR rate than those in the 
control arm (59.6 % vs. 8 %). 

The combination was well tolerated, 
with higher rates of diarrhea, nausea, 
anemia and leukopenia in ibrutinib/
venetoclax-treated patients. Among 
grade ≥ 3 AEs, only leukopenia was no-
tably increased in the experimental arm 
(27.4 % vs. 5.1 %). No cases of clinical tu-
mor lysis syndrome occurred; laboratory 
TLS was reported in 4.4 % in the combi-
nation arm vs. 0 % in the control arm. 

BRUIN: pirtobrutinib after BTK 
failure

Although BTK inhibitors have revolu-
tionized the outcomes in leukemia, re-

2/2022memo 5© Springer-Verlag
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sistance and intolerance limit their clin-
ical benefits. Ibrutinib discontinuation 
rates at 5 years have been estimated at 
41 % and 54 % for the frontline and re-
lapsed/refractory settings, respectively 
[6, 7]. Available options following cova-
lent BTK inhibitor treatment are limited. 

The phase I/II BRUIN study is evalu-
ating the highly selective, potent, non-
covalent BTK inhibitor pirtobrutinib 
(LOXO-305) in patients with previously 
treated, advanced B-cell malignancies. 
The analysis presented by Mato et al. at 
EHA 2022 related to the group of 261 
BTK-inhibitor–pretreated individuals 
with CLL/small lymphocytic lymphoma 
(SLL) [8]. In addition to BTK inhibition, 
most of them had previously received 
anti-CD20 antibody therapy and chemo-
therapy. BCL2 inhibitors had been ad-
ministered in 41 %. Furthermore, high-
risk molecular characteristics were 
present in a considerable proportion of 
patients. 

Pirtobrutinib demonstrated promis-
ing efficacy in this heavily pretreated 
population, with an overall response 
rate (ORR) of 68 %. Responses were 
shown to be independent of the BTK 
C481 status, the reason for prior BTK 
discontinuation (i.e., progression vs. in-
tolerance), and other classes of prior 
therapy including covalent BTK inhibi-
tors, BCL2 inhibitors, and PI3Kδ inhibi-
tors. Also, the responses appeared to 
deepen over time. The ORR increased to 
73 % in the patient group with ≥ 12 
months of follow-up. 

In terms of PFS, the treatment in-
duced durable disease control. Median 

PFS in at least BTK-inhibitor–treated pa-
tients (prior lines, 3) had not been 
reached yet, and in those who had re-
ceived at least prior BTK plus BCL2 in-
hibitor treatment (prior lines, 5), me-
dian PFS was 18 months. Seventy-four 
percent remained on pirtobrutinib 
 therapy at the time of the analysis. The 
treatment with the novel BTK inhibitor 
was extremely well tolerated. Any-grade 
treatment-emergent AEs included fa-
tigue (23 %), diarrhea (19 %), neutrope-
nia (18 %), and contusion (17 %). AEs of 
special interest were rare and mainly 
low-grade. No dose-limiting toxicities 
occurred, and the maximum tolerated 
dose was not reached. Only 1 % of pa-
tients permanently discontinued 
 therapy due to treatment-related AEs. 

Pirtobrutinib plus venetoclax ± 
rituximab

The phase IB part of the BRUIN study 
assessed pirtobrutinib-based combina-
tions in patients with relapsed/refrac-
tory CLL. Fifteen individuals received 
pirtobrutinib plus venetoclax (Arm A), 
while 10 were treated with pirtobrutinib 
plus venetoclax and rituximab (Arm B). 
Early results reported at EHA 2022 indi-
cated promising efficacy of the combi-
nation approach [9]. All patients experi-
enced reductions in tumor size 
irrespective of BTK inhibitor pretreat-
ment (Figure 3). Partial remissions 
were achieved in 93.3 % and 100 % in 
Arms A and B, respectively. The median 
time to best response was short at 1.9 
across the two arms. All responding pa-

tients except for two remained on 
 therapy at the time of the analysis. Me-
dian time on treatment was 9.8 and 6.0 
months, respectively. 

Pirtobrutinib plus venetoclax ± ritux-
imab was well tolerated, with a safety 
profile consistent with known drug class 
findings and no clear additive toxicities 
in this patient group. The most common 
any-grade treatment-emergent AEs in-
cluded fatigue, nausea, and decreased 
neutrophil counts in Arm A, as well as 
constipation, diarrhea, infusion-related 
reactions and decreased neutrophil 
counts in Arm B. No dose-limiting toxic-
ities occurred, and no patient discontin-
ued treatment due to drug-related AEs. 
According to the pharmacokinetics as-
sessed, there was no apparent interac-
tion between pirtobrutinib ± rituximab 
and venetoclax. Randomized, global, 
phase III trials are currently evaluating 
pirtobrutinib in CLL/SLL as monother-
apy and in combination with other tar-
geted drugs. 

3-year data from CAPTIVATE

First-line treatment with 3 cycles of 
ibrutinib followed by 12 cycles of com-
bined ibrutinib and venetoclax was 
evaluated by the international, phase II 
CAPTIVATE trial. The open-label, sin-
gle-arm FD Cohort of the study assessed 
the fixed-duration administration of the 
combination for 12 cycles after a 3-cycle 
ibrutinib lead-in. The primary end-
point, which was the CR rate including 
complete response with incomplete 
bone marrow recovery (CRi) per investi-

Figure 3: Reductions in tumor size achieved with pirtobrutinib/venetoclax (Arm A) and pirtobrutinib/venetoclax plus rituximab (Arm B)
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gator assessment in patients with 
del(17p), was met [10]. CR/CRi resulted 
in 56 %, with similarly high rates overall 
and in patients with high-risk features. 
Wierda et al. presented the 3-year fol-
low-up of the FD Cohort after a median 
time on the study of 38.7 months, which 
included a median of 24.9 months after 
completion of treatment [11]. 

The data revealed that the CR rate 
had increased from 55 % at the time of 
the primary analysis to 57 %. Similar re-
sults were obtained for patients with de-
letion 17/TP53 mutation and unmu-
tated IGHV (Figure 4). Median duration 
of CR had not been reached, with the 
24-month estimate being 94 %. Seventy-
nine percent of patients had a best re-
sponse of uMRD in blood and/or bone 
marrow. Within the group of those with 
uMRD in the blood 3 months after treat-
ment, 78 % of evaluable patients main-
tained uMRD through another 9 months. 

The 36-month PFS rate was as high as 
88 % overall, with similar rates in pa-
tients with del(17p)/TP53 mutation 
(80 %) and unmutated IGHV (86 %). No 
patient died during the prolonged fol-
low-up. At 36 months, 98 % of the total 
population were alive. Again, the 
36-month rates for OS were similar for 
patients with del(17p)/TP53 mutation 
and unmutated IGHV (96 % and 97 %, 
respectively). Twelve patients who pro-
gressed after the combination received 
retreatment with single-agent ibrutinib. 
Nine of 11 evaluable patients achieved 
partial response, and one each obtained 
partial response with lymphocytosis 
and disease stabilization. Successful re-
treatment thus appears to be feasible. 

The safety profile of the ibrutinib/vene-
toclax combination proved manageable 
and unchanged from that previously re-
ported, with the majority of AEs being 
mild and resolving quickly.

The authors noted in their summary 
that the treatment continued to demon-
strate deep and durable responses, as 
well as clinically meaningful PFS, in-
cluding in patients with high-risk fea-
tures. Ibrutinib/venetoclax represents 
an all-oral, once-daily, chemotherapy-
free, fixed-duration regimen for previ-
ously untreated patients with CLL/SLL. 

ELEVATE TN: significant OS 
benefit after 5 years

The randomized, open-label, phase III 
ELEVATE TN trial evaluated the next-
generation BTK inhibitor acalabrutinib 
with or without obinutuzumab versus 
chlorambucil/obinutuzumab in treat-
ment-naïve CLL patients who were aged 
≥ 65 years or < 65 years and had CIRS 
scores > 6 or creatinine clearance of 30-
69 mL/min. Both the acalabrutinib com-
bination and the monotherapy improved 
PFS compared to the chemoimmuno-
therapy regimen at a median follow-up 
of 28.3 months (p < 0.0001 each) [12].

According to the 5-year follow-up 
presented at EHA 2022, efficacy and 
safety of acalabrutinib/obinutuzumab 
and single-agent acalabrutinib were 
maintained [13]. Median PFS had not 
been reached yet with either regimen, 
resulting in 89 % and 79 % risk reduc-
tions with the combination and the 
monotherapy, respectively, compared 
to chlorambucil/obinutuzumab (HRs, 

0.11 and 0.21, respectively; p < 0.0001 
each). The estimated 60-month PFS 
rates were 84 %, 72 %, and 21 %, respec-
tively. Particularly profound benefits 
were achieved in the subgroup with un-
mutated IGHV; here, the median PFS 
had not been reached for both acala-
brutinib/obinutuzumab and single-
agent acalabrutinib, while it was 22.2 
months among patients in the chloram-
bucil/obinutuzumab arm, which gave 
rise to risk reductions of 94 % and 88 %, 
respectively (HRs, 0.06 and 0.12, respec-
tively; p < 0.0001 each). At 60 months, 
82 % and 72 % vs. 6 % of patients were 
progression-free. 

Although median OS had not been 
reached yet in any of the treatment 
arms, the combination was shown to in-
duce a significant benefit compared to 
chemoimmunotherapy (HR, 0.55; 
p = 0.0474), with 60-month OS rates of 
90 %, 84 %, and 82 %. The treatment is 
ongoing in 65 % and 60 % of patients 
treated with acalabrutinib/obinutu-
zumab and single-agent acalabrutinib, 
respectively. 

Long-term efficacy of 
acalabrutinib-based regimens

A pooled analysis of data from 7 clinical 
trials assessed the long-term efficacy of 
acalabrutinib-based regimens in pa-
tients with treatment-naïve or relapsed/
refractory CLL and higher-risk genomic 
features including deletion 17p and/or 
TP53 mutation, unmutated IGHV, and 
complex karyotype [14]. The data of 809 
patients treated with acalabrutinib or 
acalabrutinib/obinutuzumab were ana-
lyzed. Within this group, 321 and 488 
had newly diagnosed and relapsed/re-
fractory disease, respectively.  

At a median follow-up of almost 4 
years, PFS and OS rates were shown to 
be high in all genomic subgroups. In 
treatment-naïve patients, at 48 months, 
the PFS and OS rates ranged from 76 % 
to 91 % and 88 % to 95 %, respectively, 
depending on the genetic setup. At 36 
months, 73 % to 82 % of patients with re-
lapsed/refractory disease were alive, 
and 54 % to 65 % showed freedom from 
progression. The ORRs were consistent 
across the treatment-naïve and pre-
treated cohorts (Table 1). Despite the 
presence of higher-risk genomic fea-
tures, discontinuation rates due to Rich-
ter’s transformation were low in both 

Figure 4: Best overall response to fixed-duration treatment with ibrutinib/venetoclax in the 
CAPTIVATE study 2 years after the end of treatment
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treatment-naïve and relapsed/refrac-
tory cohorts (0.3 % and 0.4 %, respec-
tively). 

The safety profile of acalabrutinib in 
this analysis was similar to the reported 
overall safety profile, with low rates of 
atrial fibrillation/flutter and major hem-
orrhage. At the time of the analysis, 
more than half of the patients in the 
treatment-naïve cohort remained on 
treatment, with up to 82 months of fol-
low-up. Overall, these findings illustrate 
the long-term benefit of acalabrutinib-
based regimens in patients with CLL 
and higher-risk genomic features re-
gardless of treatment line. 

HRQOL with first-line 
zanubrutinib: SEQUOIA

The international, open-label, ran-
domized, phase III SEQUOIA trial exam-

ined the next-generation BTK inhibitor 
zanubrutinib compared to BR in patients 
with treatment-naïve CLL/SLL. After a 
median follow-up of 26.2 months, PFS 
was significantly prolonged with zanu-
brutinib vs. BR (HR, 0.42; p < 0.0001) [15]. 
At EHA 2022, Ghia et al. presented 
health-related quality of life data from 
baseline through week 24 in patients 
without deletion 17p in cohort 1 who re-
ceived either zanubrutinib (n = 241) or 
BR (n = 238) [16]. Patient-reported out-
comes were collected using the EORTC 
QLQ-C30 questionnaire and the EuroQol 
EQ-5D 5-level visual analog scale. 

By week 12, patients in the experi-
mental arm were shown to experience 
greater improvement in global health 
status and in physical function and role 
function compared to those in the con-
trol arm. Additionally, symptoms of di-
arrhea, fatigue and nausea/vomiting de-

creased from baseline to a larger extent. 
This symptom reduction was also ob-
served at week 24 (Figure 5). However, 
at week 12, patients who received BR ex-
perienced better outcomes with respect 
to pain than those treated with zanubru-
tinib; at week 24, the effects of the two 
treatments on pain were similar. The au-
thors concluded that with improved se-
lectivity and fewer off-target effects, zan-
ubrutinib might improve health-related 
quality of life outcomes in treatment- 
naïve patients with CLL/SLL. 

ALPINE: PROs for zanubrutinib 
vs. ibrutinib

Zanubrutinib was compared to ibruti-
nib in patients with relapsed/refractory 
CLL/SLL in the international, open-la-
bel, randomized, phase III ALPINE trial. 
The interim analysis of the first 415 pa-
tients showed superiority of zanubruti-
nib over ibrutinib in terms of ORR, 
12-month PFS, OS, and improved toler-
ability [17]. 

Health-related quality of life data 
based on the EORTC QLQ-C30 ques-
tionnaire and the EuroQol EQ-5D 
5-level visual analog scale demon-
strated greater improvements from 
baseline in global health status in the 
zanubrutinib arm compared to the 
ibrutinib arm by cycle 7 [18]. This also 
applied to physical functioning and role 
functioning. Moreover, zanubrutinib-
treated patients experienced greater re-
ductions in diarrhea, fatigue, nausea/
vomiting, and pain. By cycle 13, findings 
for physical functioning and role func-
tioning continued to favor zanubruti-
nib, which also applied to symptom 
scores for diarrhea and pain, while the 

Figure 5: EORTC QLQ-C30 LS mean change from baseline in symptom scales at week 24 for zanubrutinib vs. bendamustine/rituximab
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TABLE 1  

Responses to acalabrutinib-based therapy by higher-risk genomic 
features in patients with treatment-naïve and relapsed/refractory CLL

Treatment-naïve CLL (acalabrutinib-based regimens)

Response del(17)/TP53mutated 
(n = 64)

Unmutated IGHV 
(n = 288)

Complex karyotype  
(n = 80)

ORR, % 91 96 91

CR, % 23.4 19.8 17.5

PR, % 67.2 76.0 73.8

Relapsed/refractory CLL (acalabrutinib monotherapy)

Response del(17)/TP53mutated 
(n = 214)

Unmutated IGHV 
(n = 408)

Complex karyotype  
(n = 146)

ORR, % 86 87 84

CR, % 5.1 7.8 10.3

PR, % 80.8 79.4 73.3

ORR, overall response rate; CR, complete response; PR, partial response
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two arms were comparable regarding 
improvements in fatigue and nausea/
vomiting. With respect to the EuroQol 
EQ-5D 5-level visual analog scale, the 
analysis suggested similar patterns of 
improvement from baseline with zanu-
brutinib and ibrutinib up to cycle 13. 

In their conclusion, the scientists 
pointed out that the more pronounced 

improvements of health-related qual-
ity of life in cycle 7, i.e. 6 months after 
the initiation of therapy, indicate that 
treatment with zanubrutinib could po-
tentially alleviate disease burden ear-
lier than ibrutinib in this patient popu-
lation. The results align with the interim 
data obtained in ALPINE that showed 
lower rates of AEs such as atrial fibrilla-
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tion, major bleeding, and AEs leading 
to discontinuation or death in patients 
treated with zanubrutinib vs. ibrutinib 
[16]. However, further analyses are 
warranted to assess the relationships 
between the health-related quality of 
life results and AEs as well as other 
clinical endpoints in this patient popu-
lation.  n

Marginal zone lymphoma: benefits of BTK inhibition  
in later lines 
 

Zanubrutinib in patients  
≥ 65 years 

Patients with marginal zone lymphoma 
(MZL) usually show an indolent course 
of disease, although MZL remains 
largely incurable, particularly in the re-
lapsed/refractory setting [1, 2]. BTK in-
hibition offers a potent treatment op-
tion in this situation. The single-arm, 
multicenter, phase II MAGNOLIA study 
tested the next-generation BTK inhibi-
tor zanubrutinib in patients with re-
lapsed/refractory MZL who had re-

ceived ≥ 1 CD20-based regimen, 
demonstrating high response rates and 
durable disease control [3]. As MZL is 
the second most common lymphoma 
in older patients, patient- or disease-
related risk factors and treatment-re-
lated toxicities can make the selection 
of an optimal treatment challenging 
[4]. Opat et al. investigated zanubruti-
nib in the subgroup of patients aged 
≥ 65 years included in the MAGNOLIA 
trial (n = 40) [5]. 

Zanubrutinib proved well tolerated 
and highly effective in the older popula-

tion. In the group aged ≥ 65 years, the 
overall response rate (ORR) was 75 %, 
and in those aged ≥ 75 years (n =18), 
94.4 %. Complete remissions resulted in 
25 % and 22.2 %, respectively. Re-
sponses were observed across all sub-
groups independent of line of treat-
ment, time since the last anti-lymphoma 
therapy, disease status (relapsed vs. re-
fractory), the presence of bulky disease, 
the type of prior treatment, and MZL 
subtype (Table 1). Median progression-
free survival (PFS) and duration of re-
sponse had not been reached yet. At 15 
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TABLE 1  

Responses to zanubrutinib treatment by MZL subtypes in patients  
aged ≥ 65 years treated in the MAGNOLIA trial

Best response, 
n (%)

Extranodal  
(n = 17)

Nodal 
(n = 14)

Splenic 
(n = 8)

Unknown 
(n = 1)

Total 
(n = 40)

ORR (CR or PR) 12 (70.6) 12 (85.7) 6 (75.0) 0 30 (75.0)

Complete 
response 7 (41.2) 3 (21.4) 0 0 10 (25.0)

Partial response 5 (29.4) 9 (64.3) 6 (75.0) 0 20 (50.0)

Stable disease 4 (23.5) 2 (14.3) 1 (12.5) 0 7 (17.5)

Progressive 
disease 1 (5.9) 0 1 (12.5) 1 (100.0) 3 (7.5)

TABLE 2  

Use of regimens across the treatment lines in the management of US patients with MZL

Overall (n = 2,491) Commercially insured (n = 1,480) Medicare supplemented (n = 1,011)

Treatment (%) 1st line 2nd line 3rd line 1st line 2nd line 3rd line 1st line 2nd line 3rd line

R mono 44.6 71.0 79.9 43.2 70.0 78.9 46.6 72.6 81.5

R-CHOP 20.3 3.5 2.1 22.1 4.6 2.7 17.5 1.9 1.1

BR 19.7 9.5 4.2 20.2 9.2 9.2 18.9 9.8 4.4

Ibrutinib 1.0 3.9 4.2 0.8 3.6 4.6 1.4 4.2 3.3

Other 14.4 12.2 9.6 13.7 12.5 12.5 15.6 11.6 9.8

months, 86.6 % of patients were alive 
and progression-free. 

Treatment-emergent AEs were 
mostly grade 1 and 2, and none gave rise 
to dose reductions. Events leading to 
dose interruption and study drug dis-
continuation were reported in 32.5 % 
and 5.0 %, respectively. Atrial flutter/fi-
brillation and hypertension occurred in 
2 cases each but did not lead to treat-
ment withdrawal. No major hemor-
rhage was observed. At a median study 
follow-up of 15.8 months, 87.5 % of pa-
tients were still on treatment. In their 
summary, the authors pointed out that 
these results are consistent with previ-
ously published findings [3]. 

Proof-of-concept study  
for acalabrutinib

A multicenter, open-label, phase II study 
examined monotherapy with the 
next-generation BTK inhibitor acalabru-
tinib in patients with relapsed/refractory 
MZL after ≥ 1 systemic treatment line 
containing ≥ 1 CD-20–directed regimen. 
ORR as assessed by the investigator con-
stituted the primary endpoint. At ASCO 
2022, Budde et al. presented an interim 
report of the trial after a median fol-
low-up of 13.3 months [6]. 

Among 40 evaluable patients, the 
ORR was 52.5 %, including complete and 
partial responses in 13 % and 40 %, re-
spectively. The subgroup with the extra-
nodal subtype fared best (ORR, 64.7 %); 
ORRs for those with nodal and splenic 

MZL were 41.7 % and 45.5 %, respec-
tively. Ninety-three percent of patients 
experienced tumor reductions. Median 
duration of response had not been 
reached yet, which also applied to me-
dian overall survival. Median PFS was 
27.4 months. 

The AEs reported were consistent 
with the known safety profile of acala-
brutinib. Most events were rated as 
grade 1 or 2. The most common grade 
≥ 3 AEs included fatigue, neutropenia, 
anemia, dyspnea, and thrombocytope-
nia. Among events of special clinical in-
terest, infections (34.9 %) and bleeding 
(23.3 %) were most common. AEs led to 
acalabrutinib discontinuation in 7 %. 
One patient died due to an AE, which 
was septic shock occurring after ap-
proximately 5.2 months of acalabrutinib 
treatment. No cases of atrial fibrillation/
flutter, ventricular arrhythmias, or ma-
jor hemorrhage were reported. Overall, 

the results of this study support acala-
brutinib as a safe and feasible chemo-
therapy-free option. 

Economic burden of MZL

Based on the IBM MarketScan® commer-
cial and Medicare supplemental claims 
dataset, a retrospective, observational 
study assessed real-world treatment pat-
terns, costs, and healthcare resource uti-
lization in US patients with MZL be-
tween 2017 and 2020 [7]. Overall, 2,491 
patients with a median age of 63 years 
were identified. Among these, 59 % were 
commercially insured (median age, 57), 
while 41 % received Medicare-supple-
mented care (median age, 76). 

The findings suggested that real-
world treatment patterns in the US 
across lines of therapy follow the regi-
men recommendations by the National 
Comprehensive Cancer Network clini-
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cal practice guidelines. First-line, sec-
ond-line and third-line treatment was 
administered in 72 %, 29 %, and 13 %, 
respectively. Single-agent rituximab 
represented the most common regimen 
across both commercial and Medicare 
patients and all treatment lines (Ta-
ble 2). R-CHOP and bendamustine/
rituximab were the second most com-
monly used regimens in first line with 
decreased use in later lines, where ibru-

tinib showed increasing use although it 
had lower per person per month 
(PPMM) cost in the first-line setting 
than other treatments. 

MZL patients were demonstrated to 
incur a high economic burden. Overall, 
they had 4.6 outpatient visits PPMM, as 
well as 0.5 hospitalizations with a mean 
length of stay of 2.6 days. The total PPMM 
healthcare costs amounted to $ 19,896. 
Multivariable regression showed that 

baseline comorbidities such as atrial fi-
brillation, renal disease and neutrope-
nia, as well as treatment discontinuation, 
were significant predictors of higher 
costs and healthcare resource utilization. 
According to the authors, future studies 
are needed to evaluate long-term out-
comes and the impact of heterogenous 
MZL subtypes. n

Early-phase trials investigating novel agents in 
miscellaneous B-cell malignancies 
 

Large B-cell lymphoma: 
subcutaneous epcoritamab 

The prognosis is still poor for most pa-
tients with relapsed or refractory large 
B-cell lymphoma (LBCL) irrespective of 
therapeutic advances that have recently 
been achieved. There is a need for con-
venient, efficacious, well-tolerated, and 
readily available treatment options. Ep-
coritamab, a subcutaneously adminis-
tered bispecific antibody, has been de-
signed to simultaneously bind to  CD3 
and  CD20, thus inducing T-cell–medi-
ated cytotoxic activity against CD20-
positive, malignant B cells. The phase I/
II EPCORE NHL-1 study was initiated to 
establish the recommended phase II 
dose and to assess the safety and effi-
cacy of subcutaneous epcoritamab, as  
well  as pharmacokinetics and immune 
biomarkers, in patients with relapsed or 
refractory CD20-positive B-cell non-
Hodgkin lymphoma (NHL). In the dose-
escalation part, notable single-agent ac-
tivity with clinically meaningful overall 
response rates (ORRs) and complete re-
sponses (CRs) was found, as well as a 
manageable safety profile [1]. 

Thieblemont et al. reported pivotal 
dose-expansion findings in patients 
with relapsed/refractory LBCL at EHA 
2022 [2]. This cohort included 157 indi-
viduals with diffuse large B-cell lym-
phoma (DLBCL), high-grade B-cell 
lymphoma, primary mediastinal large 
B-cell lymphoma, and follicular lym-
phoma grade 3B. They had received ≥ 2 

prior lines of antineoplastic therapy, in-
cluding ≥ 1 anti-CD20 antibody. 

This was a challenging-to-treat and 
highly refractory population. Primary 
refractory disease was present in 61 %, 
and 71 % had already been treated with 
≥ 3 lines of therapy. Prior CAR-T cell 
therapy had been performed in 39 %, 
with 75 % of patients progressing within 
6 months thereafter. The study treat-
ment consisted of epcoritamab 48 mg 
QW in cycles 1-3, Q2W in cycles 4-9, and 
Q4W from cycle 10. ORR by independ-
ent review committee constituted the 
primary endpoint. 

Deep and durable  
complete remissions

Single-agent epcoritamab demon-
strated high response rates, with an 
ORR of 63 % and CRs in 39 %. Deep re-
sponses were achieved independent of 
age, disease subgroups, previous CAR-T  
therapy and response to it, and treat-
ment lines (Figure 1). Epcoritamab 
was shown to drive deep and durable 
CRs. The majority of CRs were obtained 
by the time of the first or second as-
sessment; however, some conversions 
from partial to complete remissions 
still took place at ≥ 36 weeks. The me-
dian duration of response for patients 
in CR had not been reached yet. At 9 
months, 89 % of complete responders 
remained in CR.

Progression-free survival (PFS) varied 
according to best response; in the group 

with CR, it had not been reached yet, 
while it was 4.4 months in the entire 
group. Overall survival (OS) data were 
immature, with a 12-month OS rate of 
56.9 %. Minimal residual disease (MRD) 
negativity resulted in 45.8 % in the total 
population. An exploratory ctDNA analy-
sis demonstrated that MRD-negative re-
sponses were durable and correlated 
with PFS.

Moreover, epcoritamab was shown to 
be well tolerated. Most adverse events 
(AEs) were low grade and occurred early 
in treatment, in cycles 1-3. Among treat-
ment-emergent AEs, cytokine-release 
syndrome was observed most com-
monly, but was mainly grade 1/2 and pre-
dictable, with events mainly seen after 
the first full dose. Ten patients (6.4 %) ex-
perienced immune effector cell-associ-
ated neurotoxicity syndrome. In 9 cases, 
these were grade 1 and 2 and resolved, 
while 1 patient died, which was con-
founded by multiple factors. The analysis 
yielded few discontinuations due to AEs 
(7 %); 32 % of patients remained on treat-
ment. In all, epcoritamab is well tolerated 
and drives deep and durable responses in 
challenging-to-treat, highly refractory 
patients with relapsed/refractory LBCL. 

Phase II data on nemtabrutinib

BTK inhibitors are highly effective 
against several B-cell malignancies, al-
though their use is limited by AEs, po-
tentially due to off-target inhibition of 
other kinases. Also, BTK mutations can 
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abrogate the binding capacity of the 
drug, resulting in resistance that might 
limit subsequent treatment options [3-
5]. Nemtabrutinib is a potent, reversible 
inhibitor of both wild-type and ibruti-
nib-resistant C481S-mutated BTK [6]. 
The phase I/II dose-escalation and 
dose-expansion BELLWAVE-001 study 
is investigating nemtabrutinib in pre-
treated patients with CLL/SLL and vari-
ous types of B-cell NHL. Preliminary re-
sults from the dose-expansion phase 
after a median follow-up of 6.18 months 
revealed promising antitumor activity 
and manageable safety of nemtabruti-
nib 65 mg QD in patients with pre-
treated CLL/SLL [7]. 

According to the update reported at 
EHA 2022, nemtabrutinib continued to 
show favorable activity, with responses 
observed in heavily pretreated patients 
and those progressing on prior covalent 
BTK inhibitors [8]. The ORR was 53 % in 
the entire cohort of 57 CLL/SLL patients 
treated with 65 mg QD. In Cohort A, 
which comprised patients with C481S 
mutation who had received ≥ 2 prior 
therapies including covalent BTK in-
hibitors (n = 25), 60 % of patients re-
sponded; in Cohort B including patients 
without C481S mutation after ≥ 2 prior 
therapies and intolerance to BTK in-
hibitors (n = 10), the ORR was 40 %. Me-
dian duration of response had not been 
reached in all patients and in Cohort B, 
while it was 13.9 months in Cohort A 
(Figure 2). Likewise, median PFS was 
15.7 months in Cohort A and had not 
been reached yet in the other groups. 

AEs proved manageable, with the 
most common grade ≥ 3 treatment-
emergent AEs including decreased neu-

trophil counts (27 %), thrombocytope-
nia, hypertension, and pneumonia 
(14 % each). Two patients developed 
atrial fibrillation that was grade ≥ 3 in 1 
case. The investigation of nemtabrutinib 
at doses ≥ 65 mg for the treatment of B-
cell malignancies is continuing. 

Zanubrutinib after 
acalabrutinib intolerance

The ongoing, multicenter, single-arm, 
phase II BGB-3111-215 study is assessing 
the safety and efficacy of the next-gener-
ation BTK inhibitor zanubrutinib in pa-
tients with CLL/SLL, Waldenström’s 
macroglobulinemia (WM), mantle cell 
lymphoma (MCL), or marginal zone lym-
phoma who have discontinued ibrutinib 
and/or acalabrutinib treatment due to 
AEs. Previous findings demonstrated that 
zanubrutinib was well tolerated in this 
patient group [9]. At EHA 2022, Shadman 

et al. presented updated results for cohort 
2 of the study that included acalabruti-
nib-intolerant patients [10]. The safety of 
zanubrutinib was assessed based on the 
recurrence and change in severity of AEs 
that had led to acalabrutinib intolerance. 

The results obtained in 13 patients 
showed that 73 % of acalabrutinib-re-
lated intolerance events did not recur on 
zanubrutinib treatment (Figure 3), 
which meant that 62 % of patients did not 
experience recurrence of any event. 
Among 6 events that recurred, 5 were 
rated as the same grade and 1 as lower 
grade. One patient discontinued treat-
ment due to recurrence of myalgia of the 
same grade. Three patients who experi-
enced the same intolerance events on 
ibrutinib and acalabrutinib (i.e., pain in 
extremity, diarrhea, and atrial fibrilla-
tion) did not develop recurrence of these 
on zanubrutinib therapy. Eighty percent 
of the 10 zanubrutinib-treated patients 

Figure 1: Deep responses with subcutaneous epcoritamab across key subgroups in the EPCORE NHL-1 study
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with ≥ 90 days of follow-up achieved at 
least stable disease, and 70 % experi-
enced deepening of response. The au-
thors concluded that zanubrutinib might 
be a viable therapeutic option for patients 
who are intolerant to acalabrutinib. En-
rollment and follow-up of the study are 
ongoing. 

A novel strategy to overcome on-target 
resistance mutations emerging from BTK 
inhibitor treatment is the use of BGB-
16673, an investigational BTK-targeting 
chimeric degradation activation com-
pound active against both wild-type and 
mutant BTK [11]. The phase I, open-label, 
dose-escalation and dose-expansion 
study BGB-16673-101 will assess BGB-
16673 as the first-in-human study 
(NCT05006716). Adult patients with se-
lect relapsed/refractory B-cell malignan-
cies are eligible. After determination of 
the recommended phase II dose, Cohort 
1 will contain patients with relapsed/re-

fractory CLL/SLL after BTK inhibition, 
while Cohort 2 will enroll those with re-
lapsed/refractory MCL post BTK inhibi-
tor treatment. 

BGB-11417 as monotherapy 
and plus zanubrutinib in phase I

Treatment with the BCL2 inhibitor 
venetoclax can be impeded by gastroin-
testinal toxicities, neutropenia, and the 
emergence of specific BCL2 mutations 
resulting in resistance [12, 13]. The po-
tent and highly selective BCL2 inhibitor 
BGB-11417 has shown more pro-
nounced antitumor activity than vene-
toclax in human acute lymphatic leuke-
mia, MCL and DLBCL in xenograft 
mouse models [14]. In addition, BGB-
11417 has a broad therapeutic index 
and tolerable safety profile. 

The first-in-human, open-label, mul-
ticenter, dose-escalation and dose-ex-

Figure 3: Recurrence and severity of acalabrutinib-related intolerance events on treatment with 
zanubrutinib
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pansion phase I trial BGB-11417-101 in-
vestigated BGB-11417 as monotherapy 
(parts 1 and 2) and in combination with 
zanubrutinib (parts 3 and 4) in patients 
with NHL, WM, and CLL/SLL. All pa-
tients had relapsed/refractory disease 
except for those with CLL/SLL who were 
divided into a treatment-naïve and a re-
lapsed/refractory cohort. Disease-spe-
cific dose-escalation cohorts assessing 
up to 5 potential dose levels of BGB-
11417 (i.e., 40 mg, 80 mg, 160 mg, 
320 mg, 640 mg QD) are followed by the 
corresponding expansion cohorts.

At the time of the cutoff for the pre-
liminary analysis reported at EHA 2022, 
78 patients had been treated, with 34 
and 44 in the monotherapy and combi-
nation cohorts, respectively [15]. Tran-
sient neutropenia was the most com-
mon grade ≥ 3 AE; overall, grade ≥ 3 AEs 
were infrequent and manageable. The 
risk of tumor lysis syndrome appeared 
limited, with laboratory TLS observed 
in only 1 CLL patient with high TLS risk 
who received monotherapy. The availa-
ble data indicated that the combination 
of BGB-11417 with zanubrutinib is well 
tolerated, similar to single-agent BGB-
11417, at the dose levels tested. 

With respect to efficacy, responses 
were observed at the preliminary dose 
levels as dose escalation had not yet 
been completed for any cohort. Signifi-
cant reductions in absolute lymphocyte 
counts occurred during ramp-up for all 
patients with CLL. In the relapsed/re-
fractory setting, the combination treat-
ment gave rise to promising early re-
sponse rates, with 80 % of patients 
achieving partial response with re-
bound lymphocytosis or better across 
the dose levels ranging from 40 to 
320 mg.  n

REFERENCES

1 Hutchings M et al., Dose escalation of subcu-
taneous epcoritamab in patients with relapsed or 
refractory B-cell non-Hodgkin lymphoma: an 
open-label, phase 1/2 study. Lancet 2021; 
398(10306): 1157-1169
2 Thieblemont C et al., Subcutaneous epcorita-
mab in patients with relapsed or refractory large 
B-cell lymphoma (EPCORE NHL-1): pivotal results 
from a phase 2 study. EHA 2022, LB2364
3 Preetesh J et al., Long-term outcomes and 
mutation profiling of patients with mantle cell lym-
phoma (MCL) who discontinued ibrutinib. Br J 
Haematol 2018; 183(4): 578-587
4 Xu L et al., Acquired mutations associated with 
ibrutinib resistance in Waldenström macroglobu-
linemia. Blood 2017; 129(18): 2519-2525
5 Woyach J et al., Resistance to acalabrutinib in 
CLL is mediated primarily by BTK mutations. 
Blood 2019; 134(suppl_1): 504
6 Woyach J et al., Final results of phase 1, dose 
escalation study evaluating ARQ 531 in patients 

with relapsed or refractory B-cell lymphoid malig-
nancies. Blood 2019; 134: 4928
7 Woyach JA et al., Preliminary efficacy and 
safety of MK-1026, a non-covalent inhibitor of 
wild-type and C481S mutated Bruton tyrosine ki-
nase, in B-cell malignancies: a phase 2 dose ex-
pansion study. Blood 2021; 138: 392
8 Woyach J et al., Nemtabrutinib (MK-1026), a 
noncovalent inhibitor of wild-type and C481S-mu-
tated Bruton tyrosine kinase for B-cell malignan-
cies: efficacy and safety of the phase 2 dose-ex-
pansion BELLWAVE-001 study. EHA 2022, P682
9 Shadman M et al., Phase 2 study of zanubruti-
nib in BTK inhibitor-intolerant patients with re-
lapsed/refractory B-cell malignancies. Blood 
2021; 138(suppl 1): 1410
10 Shadman M et al., Zanubrutinib in acalabruti-
nib-intolerant patients with B-cell malignancies. 
EHA 2022, PB1890
11 Tam CS et al., A phase 1 first-in-human study 
of BGB-16673, a Bruton tyrosine kinase protein 

degrader, in patients with B-cell malignancies 
(Trial in Progress). EHA 2022, P686
12 Davids et al., Comprehensive safety analysis 
of venetoclax monotherapy for patients with re-
lapsed/refractory chronic lymphocytic leukemia. 
Clin Cancer Res 2018; 24(18): 4371-4379
13 Blombery P et al., Acquisition of the recurrent 
Gly101Val mutation in BCL2 confers resistance to 
venetoclax in patients with progressive chronic 
lymphocytic leukemia. Cancer Discov 2019; 9(3): 
342-353
14 Hu N et al., Preclinical characterization of 
BGB-11417, a potent and selective Bcl-2 inhibitor 
with superior antitumor activities in haematologi-
cal tumor models. AACR 2020, abstract 3077
15 Opat S et al., A phase 1 study with the novel 
BCL2 inhibitor BGB-11417 as monotherapy or in 
combination with zanubrutinib in patients with B-
cell malignancies: preliminary data. EHA 2022, 
P687

2/2022memo 13© Springer-Verlag



EHA 2022 special issue

BTK inhibition in Waldenström’s macroglobulinemia:  
trial updates and real-world insights  

The open-label, multicenter, ran-
domized phase III ASPEN trial was set 
up to assess the efficacy and safety of 
the potent, selective, irreversible next-
generation BTK inhibitor zanubrutinib 
in Waldenström’s macroglobulinemia 
(WM). Cohort 1 of the study included 
patients with MYD88-mutated disease 
(n = 201); here, zanubrutinib was com-
pared to ibrutinib after 1:1 randomiza-
tion. In Cohort 2, 28 patients with 
MYD88 wildtype received zanubrutinib 
in a non-randomized manner. Both 
treatment-naïve and pretreated patients 
participated, although no prior BTK in-
hibition was allowed. Untreated pa-
tients were eligible when considered 
unsuitable for standard chemoimmuno-
therapy. 

With respect to the primary end-
point, which was complete response 
(CR) plus very good partial response 
(VGPR) for zanubrutinib vs. ibrutinib, 
no significant difference resulted at the 
time of the primary analysis [1], al-
though the findings indicated clinically 
meaningful efficacy and improved tol-
erability of the newer BTK inhibitor. 

42-month follow-up of ASPEN

This impression was corroborated by 
the long-term follow-up reported at 
EHA 2022 [2]. In Cohort 1, the CR plus 
VGPR rate was numerically higher at all 
time points with  zanubrutinib vs. ibru-
tinib. At 44.1 months, this was 36.3 % vs. 
25.3 %, with shorter median time to CR 
plus VGPR (6.7 vs. 16.6 months). Zanu-
brutinib elicited a higher event-free rate 
for the duration of CR plus VGPR at 24 
months (90.6 % vs. 79.3 %). Median PFS 
and OS had not yet been reached, with 
hazard ratios favoring zanubrutinib 
(PFS, 0.63; OS, 0.75). At 42 months, 
87.5 % vs. 85.2 % of patients were alive, 
and 78.3 % vs. 69.7 % were progression-
free. After almost 4 years, 66 % vs. 52 % 
remained on treatment. 

Assessments by CXCR4 status 
demon strated that patients with CXCR4 
mutation derived benefits from zanu-
brutinib compared to ibrutinib regard-

ing VGPR or better (21.2 % vs. 10.0 %), 
major response (78.8 % vs. 65.0 %), time 
to major response (3.4 vs. 6.6 months), 
and PFS (HR, 0.50). Seventy-three per-
cent of these patients treated with zanu-
brutinib enjoyed freedom from progres-
sion at 42 months, while only 49.0 % in 
the ibrutinib arm did. 

In Cohort 2, responses to zanubruti-
nib treatment continued to deepen over 
time (Figure). At 42.9 months of follow-
up, one patient had achieved complete 
response, and the rate of major re-
sponses had risen to 65 %. Event-free 
rates of PFS and OS at 42 months were 
53.8 % and 83.9 %, respectively. 

Likewise, the safety advantages of 
zanubrutinib remained consistent over 
time, with less off-target activity versus 
ibrutinib. Zanubrutinib-treated pa-
tients showed lower cumulative inci-
dences of atrial fibrillation, diarrhea, 
hypertension, muscle spasms, and 
pneumonia, and had fewer AEs leading 
to death, treatment discontinuation, or 
dose reductions. Among AEs of special 
interest observed in cohort 1, neutrope-
nia was more common with zanubruti-
nib (all grades, 34.7 % vs. 20.4 %), al-

though infection rates were similar 
across the arms (all grades, 79.2 % vs. 
79.6 %), with grade 3/4 events occurring 
less frequently in the experimental arm 
(21.8 % vs. 27.6 %). The authors noted 
that over time, zanubrutinib showed a 
consistent trend of deeper, earlier, and 
more durable responses compared with 
ibrutinib.

Expanded access study of 
zanubrutinib

A phase II, expanded access study was 
initiated at 10 academic and commu-
nity medical centers across the United 
States to provide real-world experience 
with zanubrutinib in patients with WM 
for whom no other clinical trials were 
available. Castillo et al. presented re-
sults for 17 treatment-naïve and 33 pre-
treated patients at EHA 2022 [3]. Forty-
one were assigned to receive 
zanubrutinib 160 mg BID, while 9 re-
ceived zanubrutinib 320 mg QD. Com-
pared to the population recruited into 
the ASPEN trial, the patients were older 
on average, had worse ECOG perfor-
mance status, longer disease duration, 

Figure: ASPEN trial: deepening of responses to zanubrutinib treatment over time
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and poorer prognosis. Most of them had 
either intermediate-risk or high-risk 
disease (54.0 % and 40.0 %, respec-
tively). In the group with relapsed/re-
fractory disease, the median number of 
prior therapies was 2.

Nevertheless, the response rates and 
toxicity profile were comparable to the 
findings obtained in the ASPEN study. 
Overall, 85.4 % of patients responded to 
treatment, with 73.2 % achieving a ma-
jor response and 39.0 % obtaining 
VGPR. Responses were similar across 
the treatment lines, as well as in patients 
receiving 160 mg BID and 320 mg QD. 
The ORR was lower than that observed 
in ASPEN, which had bordered on 
100 %. According to the authors, this dif-
ference might be attributed to less fre-
quent response assessments (every 6 
months), as any responses arising in be-
tween would not have been captured. 
For instance, 3 of 4 patients with disease 
progression as best response had IgM 
levels indicating improvement during 
the first 6 months, i.e., prior to the first 
response assessment. Median PFS and 
OS had not been reached yet at the time 
of the analysis.

No new safety signals emerged dur-
ing the study period. Overall, 6.0 % and 
8.0 % of treatment-emergent AEs led to 
treatment discontinuation and dose re-
ductions, respectively; dose interrup-

tions became necessary in 12.0 %. No 
fatal TEAEs were reported. The safety 
profile did not differ in any meaningful 
way between patients with untreated or 
relapsed/refractory disease and those 
assigned to 160 mg BID or 320 QD. The 
authors concluded that these findings 
were consistent with the established 
zanubrutinib profile in WM and other 
B-cell malignancies when administered 
as monotherapy at a daily dose of 
320 mg orally in patients with interme-
diate-risk or high-risk, treatment-naïve 
or relapsed/refractory WM. 

Long-term findings for  
single-agent acalabrutinib

In the phase II ACE-WM-001 study, 
mono therapy with the highly selective, 
potent, covalent BTK inhibitor acalabru-
tinib has shown durable responses and a 
tolerable safety profile in patients with 
treatment-naïve (n = 14) and relapsed/
refractory (n = 92) WM [4]. Acalabrutinib 
was administered at doses of 100 mg BID 
or 200 mg QD until disease progression. 
Owen et al. reported the final results of 
the trial after a median follow-up of 63.7 
months [5]. Approximately half of pa-
tients remained on treatment at the time 
of data cutoff. 

Acalabrutinib therapy induced ORRs 
of 93 % and 95 % in patients with un-

treated and relapsed/refractory WM, re-
spectively (Table). Responses were con-
sistent irrespective of age, baseline 
ECOG performance status, baseline 
hemoglobin and IgM levels, and prior 
treatment lines. The PFS and OS benefits 
were maintained over time in both co-
horts. At 66 months, PFS rates were 84 % 
and 52 % for treatment-naïve and re-
lapsed/refractory patients, respectively; 
OS rates amounted to 91 % and 71 %, re-
spectively. 

Acalabrutinib exhibited a tolerable 
safety profile with no new toxicities and a 
low incidence of individual cardiovascu-
lar events. The most common grade 3/4 
AEs were neutropenia (17 %), pneumo-
nia (9 %), anemia (6 %), and hypona-
tremia (5 %). Key events of clinical inter-
est included cardiac events (all grades, 
21 %; grade 3/4, 8 %), bleeding (62 %; 
6 %), and hypertension (7 %; 4 %). Atrial 
fibrillation and hypertension showed 
low cumulative incidences over time, 
while infections and bleeding events 
slightly increased, although these were 
mostly low-grade. AEs led to treatment 
discontinuation in 29 % and 17 % of un-
treated and pretreated patients, respec-
tively. Overall, acalabrutinib appeared to 
be a highly effective treatment that pro-
vides durable responses with a tolerable 
safety profile in patients with treatment-
naïve or relapsed/refractory WM.  n

TABLE  

Responses to acalabrutinib in patients with untreated and relapsed/refractory WM at 5 years

Modified 3rd IWWM criteria 6th IWWM criteria

Treatment-naïve (n = 14) Relapsed/refractory (n = 92) Treatment-naïve (n =14) Relapsed/refractory (n = 92)

Response, %

   ORR (≥ MR) 93 95 93 95

   MRR, % 79 82 79 84

   CR, % 0 2 0 4

   VGPR, % 7 41 7 23

   PR, % 71 38 71 57

   MR, % 14 13 14 11

   SD, % 0 4 0 5

Time to initial response, 
months 1.0 1.0 1.0 1.8

ORR, overall response rate; MRR, major response rate; CR, complete response; VGPR, very good partial response; PR, partial response; MR; minor response; SD, stable disease
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Prolonging remission in relapsed and refractory follicular 
lymphoma  

Follicular lymphoma (FL) is a common 
indolent form of non-Hodgkin lym-
phoma that accounts for 20-25 % of all 
new NHL cases in Western countries [1]. 
Although patients with FL generally re-
spond well to first-line anti-CD20-based 
chemotherapy regimens, recurrence is 
common. Approved treatment options 
are limited in the relapsed and refrac-
tory setting. Studies suggest that each 
subsequent relapse involves shorter du-
ration of response [2]. 

ROSEWOOD: durable 
responses with zanubrutinib/
obinutuzumab

The combination of obinutuzumab with 
the next-generation BTK inhibitor zanu-
brutinib was investigated in the phase 
II, randomized ROSEWOOD trial after 
phase Ib data had provided an early ef-
ficacy signal for this regimen, with good 
tolerability [3]. Zinzani et al. reported 
the primary analysis of ROSEWOOD at 
EHA 2022 after a median follow-up of 
12.5 months [4]. The trial included pa-
tients with relapsed/refractory grade I-
IIIA FL after ≥ 2 lines of therapy includ-
ing an anti-CD20 antibody and an 
appropriate alkylator-based combina-
tion therapy. While 145 individuals re-
ceived zanubrutinib plus obinutu-
zumab, 72 were treated with single-agent 

obinutuzumab; these were allowed to 
cross over to the combination in case of 
confirmed disease progression or lack 
of response at 12 months. 

The study met its primary endpoint, 
which was overall response superiority 
of the combination vs. obinutuzumab 
by independent review (68.3 % vs. 
45.8 %; p = 0.0017). Notably, the rate of 
complete remissions for patients in the 
experimental arm was nearly double 
that of patients in the control arm 
(37.2 % vs. 19.4 %; p = 0.0083). Almost 
all pre-defined subgroups derived over-
all response rate (ORR) advantages from 
zanubrutinib/obinutuzumab vs. obinu-
tuzumab alone. Twenty-nine patients 
crossed over from the control arm to the 
experimental arm; in this group, the 
subsequent ORR amounted to 24.1 % 
according to investigator assessment, 
with only 2 patients (6.9 %) obtaining 
complete response. 

The combination conferred a 49 % 
reduction in the risk of progression or 
death compared to the monotherapy, 
with median progression-free survival 
of 27.4 vs. 11.2 months (HR, 0.51; 
p = 0.0040). Median duration of re-
sponse had not been reached yet in ei-
ther arm; at 18 months, 70.9 % vs. 54.6 % 
of patients responded. Time to next 
anti-lymphoma treatment was signifi-
cantly prolonged with zanubrutinib/

obinutuzumab (not reached vs. 12.1 
months; HR, 0.37; p < 0.0001; Figure 1). 
Although ROSEWOOD was not pow-
ered to detect an overall survival differ-
ence between the regimens, the find-
ings favored the combination over the 
single-agent treatment, with a 56 % re-
duction in mortality risk (HR, 0.44). 

The safety profile of zanubrutinib/
obinutuzumab was generally compara-
ble to that of obinutuzumab monother-
apy. Decreases in thrombocyte and 
neutrophil counts occurred most com-
monly, and among treatment-emergent 
adverse events of special interest 
 (AESIs), infections prevailed. In their 
summary, the authors concluded that 
zanubrutinib plus obinutuzumab has a 
favorable benefit-risk profile and repre-
sents a potential combination therapy 
for patients with relapsed/refractory FL. 

Intermittent dosing of 
zandelisib 

Specific pharmacologic properties such 
as extensive tissue distribution and pro-
longed tumor residence compared to 
plasma permit the administration of the 
potent and selective oral PI3Kδ inhibi-
tor zandelisib on an intermittent dosing 
schedule [5]. This schedule was intro-
duced to allow regulatory T cell repopu-
lation and to mitigate immune-medi-

Figure 1: Superior time to next anti-lymphoma treatment with zanubrutinib/obinutuzumab vs. obinutuzumab monotherapy in the ROSEWOOD trial
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ated AESIs without loss of disease 
control. A phase Ib study assessing in-
termittent dosing on days 1-7 of 28-day 
cycles revealed high ORRs with zandel-
isib monotherapy (77.8 %) and the com-
binations of zandelisib with rituximab 
(94.7 %) or zanubrutinib (82.1 %) in the 
setting of relapsed/refractory FL [6]. The 
regimens were generally well tolerated, 
with low rates of AESIs and discontinu-
ations due to treatment-related AEs. 

These findings support the ongoing 
open-label, global, phase II TIDAL 
study that is investigating single-agent 
zandelisib 1 week on/3 weeks off from 
cycle 3 after daily dosing for 2 cycles. 
The study population consists of pa-
tients with grade I-IIIA FL who have de-
veloped progression after ≥ 2 treatment 
lines including an anti-CD20 antibody 
and an alkylating agent. Initially, TIDAL 
had been a randomized trial containing 
a continuous dosing arm, which was 
closed after maturing data from the 
phase Ib study demonstrated improved 
results of the intermittent treatment. At 
EHA 2022, the primary analysis of 
TIDAL was reported [7]. The safety pop-
ulation comprised 121 patients, while 
the primary efficacy population was 
made up by the first 91 patients treated 
with intermittent dosing. ORR in the 
primary efficacy population constituted 
the primary outcome.

Substantial responses with  
low rates of grade 3 AESIs 

In this heavily pretreated patient group, 
zandelisib gave rise to an ORR of 70.3 %, 

including 35.2 % of complete remis-
sions. Responses occurred early on; 
87.5 % of all remissions were noted at 
the end of cycle 2, and 75.0 % of com-
plete remissions had emerged until the 
end of cycle 4. Disease control was 
achieved in 85 %. ORRs did not differ ac-
cording to response to the last treat-
ment, number of prior therapies, or 
presence of progression of disease 
within 2 years (Figure 2). 

Intermittent treatment with zandel-
isib displayed a favorable toxicity pro-
file. The most common AEs included di-
arrhea (all grades, 33 %), neutropenia 
(26 %), and nausea (19 %). Approxi-
mately half of patients with neutropenia 
experienced grade 4 events, although 
they responded to growth factor sup-
port. Discontinuations due to treat-
ment-related AEs were observed in less 
than 10 %, and the analysis demon-
strated low rates of grade 3 AESIs such 
as diarrhea (4.9 %), rash (3.3 %), stoma-
titis (2.5 %), and colitis (1.7 %). The cu-
mulative incidence of grade 3 AESIs did 
not exceed 20 %, with the vast majority 
occurring during the first 3 cycles. 

As the authors emphasized, these 
data support the evaluation of zandel-
isib on intermittent dosing as a single 
agent or in combination in various B-
cell malignancies, both in relapsed dis-
ease and in earlier lines of therapy. At 
present, the phase III COASTAL trial is 
assessing zandelisib plus rituximab vs. 
chemoimmunotherapy in patients with 
relapsed/refractory FL and marginal 
zone lymphoma (NCT04745832). 

Parsaclisib plus 
obinutuzumab/bendamustine: 
CITADEL-102

Monotherapy with the oral, potent, 
highly selective next-generation PI3Kδ 
inhibitor parsaclisib has demonstrated 
rapid and durable responses in the 
phase II CITADEL-203 trial in the set-
ting of relapsed/refractory FL [8]. The 
open-label, phase I, dose-finding CITA-
DEL-102 study assessed parsaclisib in 
addition to the proven combination of 
obinutuzumab and bendamustine in 
patients with relapsed/refractory FL af-
ter pretreatment with rituximab-con-
taining regimens. Overall, 26 patients at 
15 sites in Europe and the US partici-
pated in the safety run-in and dose ex-
pansion periods.

The data suggested that parsaclisib 
plus obinutuzumab/bendamustine has 
a manageable safety profile [9]. No dose 
de-escalation was required, and the 
maximum tolerated dose of parsaclisib 
was not exceeded. Among any-grade 
AEs, pyrexia (53.8 %), neutropenia 
(50.0 %), and diarrhea (46.2 %) occurred 
most frequently. The most common 
grade 3/4 AE was neutropenia (34.6 %), 
followed by febrile neutropenia 
(23.1 %). Treatment-emergent AEs lead-
ing to parsaclisib treatment discontinu-
ation and dose reductions were noted in 
30.8 % and 23.1 %, respectively. Most 
AEs proved manageable with dose de-
lays or reductions. 

Almost all patients experienced sub-
stantial reductions from baseline in tar-
get lesions size. The ORR observed in 

Figure 2: TIDAL study: overall response rates obtained with intermittent dosing of zandelisib in the overall population and in several subgroups
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CITADEL-102 was 76.9 %, with com-
plete responses/complete metabolic 
 responses in 65.4 %. Median progres-
sion-free survival, median overall sur-
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vival, and median duration of response 
had not been reached yet. In their as-
sessment of the study findings, the au-
thors concluded that parsaclisib plus 

obinutuzumab/bendamustine showed 
promising efficacy in rituximab-pre-
treated  FL patients and warrants further 
investigation.  n

New options in untreated and pretreated mantle cell 
lymphoma  

SHINE trial: first-line regimen 
for older patients

Patients of an advanced age with previ-
ously untreated mantle cell lymphoma 
(MCL) usually receive chemoimmuno-
therapy regimens such as bendamus-
tine/rituximab (BR), R-CHOP or borte-
zomib/rituximab/cyclophosphamide/
doxorubicin/prednisone (VR-CAP), 
with BR having become the most com-
monly used first-line strategy [1]. Two 
independent observational studies have 
shown significantly improved progres-
sion-free survival (PFS) for BR followed 
by rituximab maintenance [1, 2]. Also, 
ibrutinib, which has transformed the 
treatment of patients with relapsed/re-
fractory MCL, has been tested success-
fully in the first-line phase IB setting in 
combination with BR [3]. 

Based on this information, the ran-
domized, double-blind, phase III SHINE 
study was designed to assess ibrutinib 
until disease progression in addition to 
BR induction for 6 cycles in patients 
with previously untreated, stage II-IV 
MCL who were ≥ 65 years of age. Those 
who obtained complete or partial re-
sponse after BR induction went on to re-
ceive rituximab maintenance every 8 
weeks for 12 cycles. The control arm was 

treated with BR induction and rituxi-
mab maintenance plus placebo. At 183 
study sites in 28 countries, a total of 523 
patients were randomized in a 1:1 man-
ner. The PFS in the ITT population con-
stituted the primary endpoint. 

SHINE was the first phase III study to 
show that ibrutinib plus chemoimmuno-
therapy is highly effective in patients 
with newly diagnosed MCL. According 
to the results presented at EHA 2022 by 
Wang et al., the primary endpoint was 
met after a median follow-up of 84.7 
months, with a statistically significant 
and clinically meaningful 2.3-year ad-
vantage and a 25 % reduction in the risk 
of progression or death (80.6 vs. 52.9 
months; HR, 0.75; p = 0.011; Figure) [4]. 
The PFS benefit emerged early on in the 
first year and persisted over time. Al-
most all subgroups treated with ibruti-
nib plus chemoimmunotherapy bene-
fited to a greater extent in terms of PFS. 
However, no advantage was noted in the 
group with high risk according to the 
Mantle Cell Lymphoma International 
Prognostic Index (MIPI). 

Additional outcomes

The overall response rates (ORRs) were 
comparable across the arms (89.7 % vs. 

88.5 %), although complete remissions 
occurred numerically more frequently 
with the ibrutinib-based regimen 
(65.5 % vs. 57.6 %; p = 0.057). Time to 
next treatment was significantly longer 
in the experimental arm (not reached 
vs. 92.0 months; HR, 0.48). Markedly 
fewer ibrutinib-treated patients re-
quired subsequent second-line anti-
lymphoma treatment (19.9 % vs. 
40.5 %), with 11.5 % vs. 38.7 % receiving 
BTK inhibition. Median overall survival 
had not been reached yet in either arm. 
At 84 months, 55 % vs. 57 % of patients 
were alive. 

The adverse events (AEs) noted in 
the experimental arm were consistent 
with the known profiles of ibrutinib 
and BR. Neutropenia represented the 
most common treatment-emergent ad-
verse event (TEAE) in the entire study 
population. Rash, diarrhea, thrombo-
cytopenia, anemia and pneumonia 
were seen more frequently with the 
ibrutinib-based treatment. Regarding 
TEAEs of special clinical interest, any 
bleeding occurred predominantly in 
the ibrutinib arm (42.9 % vs. 21.5 %), 
whereas the rates for major bleeding 
did not differ (5.8 % vs. 4.2 %). Atrial fi-
brillation was reported more com-
monly with ibrutinib plus chemo-
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immunotherapy (13.9 % vs. 6.5 %), 
while no differences became apparent 
for hypertension or arthralgia. Bleed-
ing and atrial fibrillation were generally 
not treatment-limiting. During the en-
tire study period, second primary ma-
lignancies including skin cancers 
emerged in 21 % vs. 19 %. Death due to 
TEAEs occurred in 10.7 % vs. 6.1 %. An 
exploratory analysis of cause-specific 
survival including only deaths due to 
disease progression and TEAEs yielded 
an HR of 0.88 in favor of ibrutinib plus 
chemoimmunotherapy. 

In their summary, the authors em-
phasized that the median PFS of 6.7 
years observed in SHINE is the longest 
PFS ever published in this population. 
The study has set a new benchmark for 
the first-line treatment of older patients 
with MCL or those unsuitable for autol-
ogous stem cell transplantation. 

Promising results for 
pirtobrutinib after BTK inhibition

Patients with MCL who progress follow-
ing treatment with covalent BTK inhibi-

tion show poor overall survival [5-7]. The 
potent and selective non-covalent BTK 
inhibitor pirtobrutinib is being investi-
gated in patients with MCL in the phase I/
II BRUIN study. Eyre et al. reported up-
dated results from the safety population 
(n = 134) and the efficacy population 
(n = 111) that included 100 BTK-inhibi-
tor–pretreated and 11 BTK-inhibitor–na-
ïve patients [8]. 

Overall, 51 % and 82 % of pretreated 
and naïve patients, respectively, re-
sponded to the pirtobrutinib therapy 
 (Table). Complete remissions were ob-

tained in 25 % and 18 %, respectively. Ef-
ficacy of the treatment was also seen in 
patients with prior stem cell transplanta-
tion (n = 28; ORR, 64 %) and prior CAR-T 
therapy (n = 6; ORR, 50 %). After a me-
dian follow-up of 8.2 months for respond-
ers, 60 % of responses were ongoing. 

Moreover, pirtobrutinib showed fa-
vorable safety and tolerability, with low 
rates across the range of side effects. Fa-
tigue was the most common TEAE 
(23 %), followed by diarrhea (19 %), 
neutropenia (18 %), and contusion 
(17 %). Grade 3/4 events were rare. TE-
AEs of special interest included bruis-
ing (22 %), rash (11 %), arthralgia 
(11 %), hemorrhage (8 %), hyperten-
sion (7 %), and atrial fibrillation/flutter 
(2 %). These were mainly grade 1/2 
events. No dose-limited toxicities were 
reported, and the maximum tolerated 
dose was not reached. Only 1 % of pa-
tients permanently discontinued pirto-
brutinib therapy due to treatment-re-
lated adverse events. 

As the authors noted, pirtobrutinib 
demonstrated promising efficacy in MCL 
patients previously treated with BTK in-
hibitors. The ongoing, randomized, 
global, phase III BRUIN MCL-321 trial is 
comparing pirtobrutinib with investiga-
tor’s choice of covalent BTK inhibitors in 
BTK-inhibitor–naïve patients with re-
lapsed MCL (NCT04662255). n

Figure: Improved progression-free survival with ibrutinib plus chemoimmunotherapy vs. placebo plus 
chemoimmunotherapy in the SHINE study
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TABLE  

Response rates achieved with pirtobrutinib in BTK-inhibitor–pretreated 
and BTK-inhibitor–naïve MCL patients

BTK-inhibitor–pretreated 
patients 
(n = 100)

BTK-inhibitor–naïve 
patients 
(n = 11)

Overall response rate, % 51 82

Best response

  Complete response, n (%) 25 (25) 2 (18)

  Partial response, n (%) 26 (26) 7 (64)

  Disease stabilization, n (%) 16 (16) 1 (9)
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Tackling acute myeloid leukemia via diverse pathways  

Mutations of FLT3 are found in approxi-
mately 30 % of patients with newly diag-
nosed acute myeloid leukemia (AML), 
with the internal tandem duplication 
(ITD) representing the most common 
type [1-4]. FLT3-ITDhigh is associated 
with high leukemia burden and poor 
prognosis [2, 5, 6]. 

Quizartinib has been developed as a 
potent and selective, second-genera-
tion type II FLT3 inhibitor [7]. The piv-
otal QuANTUM-First study evaluating 
quizartinib in the phase III setting is the 
first randomized trial to assess the effi-
cacy and safety of a specific FLT3 inhib-
itor in patients with FLT3-ITD–positive 
AML up to the age of 75 years and up to 
3 years of continuation therapy. 

QuANTUM-First: OS difference 
of almost 17 months

Newly diagnosed patients aged 18-75 
years with ≥ 3 % FLT3-ITD allelic fre-
quency participated in the international 
QuANTUM-First trial. They started 7+3 
chemotherapy during FLT3-ITD screen-
ing and were randomized on day 7. Pa-
tients in the experimental arm (n = 268) 
received quizartinib on days 8-21 in ad-
dition to standard induction chemo-
therapy (cytarabine plus daunorubicin 
or idarubicin for up to 2 cycles) and, af-
ter achievement of complete response 
(CR) or CR with incomplete hemato-
logic recovery (CRi), quizartinib plus 
consolidation (i.e., high-dose cytara-
bine for up to 4 cycles and/or allogeneic 
hematopoietic stem cell transplanta-
tion). Subsequently, those in remission 
at the end of consolidation including 
allo-HSCT could continue with up to 36 
cycles of quizartinib QD. Patients in the 
control arm (n = 271) were treated with 
placebo plus identical induction and 
consolidation strategies followed by 
placebo QD for up to 36 months. Overall 
survival (OS) constituted the primary 
endpoint. The disease characteristics in 
the two arms were as expected for a 
population with FLT3-ITD–positive 
AML and a high burden of aggressive 
disease.

According to the analysis presented 
by Erba et al. at EHA 2022, the trial met 

its primary endpoint [8]. Median OS was 
more than doubled with the quizarti-
nib-based treatment compared to 
standard induction and consolidation 
therapy alone (31.9 vs. 15.1 months; HR, 
0.776; p = 0.0324; Figure 1). In the ex-
perimental and control arms, 144 and 
128 patients, respectively, received allo-
HSCT during the study. A sensitivity 
analysis in which all treated patients 
were censored at the time of transplant 
yielded an HR of 0.752 for OS, which was 
consistent with the primary analysis. By 
means of a descriptive, post-hoc analy-
sis, OS was examined in the subgroups 
of patients who achieved CR during the 
induction phase and continued treat-
ment with or without allo-HSCT in first 
remission. Here, both groups derived 
40 % risk reductions when treated with 
quizartinib (HRs vs. placebo, 0.591 and 
0.607, respectively). 

Improvements across a range 
of endpoints

The OS benefit was underpinned by clin-
ically meaningful improvements in dura-
tion of CR, which was 3 times longer in 
the experimental arm (38.6 vs. 12.4 
months), and findings in patients who 
achieved CR. In this group, median re-
lapse-free survival was 39.3 vs. 13.6 
months (HR, 0.613), and the cumulative 
incidence of relapse was lower, with 
24-month rates of 31.2 % vs. 43.3 %. The 
CR rates themselves did not differ across 

the arms (54.9 % vs. 55.4 %). Also, the pri-
mary analysis for event-free survival 
(EFS), which required CR by day 42 of the 
last induction cycle, did not yield a statis-
tically significant difference. However, 
prespecified sensitivity analyses of EFS 
(and the original definition of EFS per 
protocol) showed superiority of the 
quizartinib-based therapy regarding 
achievement of CR by the end of induc-
tion (HR, 0.818) as well as CR with incom-
plete neutrophil or platelet count recov-
ery by the end of induction (HR, 0.729). 

The safety of quizartinib combined 
with intensive chemotherapy and as 
monotherapy was generally managea-
ble. In the experimental arm, treatment-
emergent adverse events (TEAEs) led to 
discontinuation in 20.4 % (vs. 8.6 %) and 
dose reduction in 18.9 % (vs. 6.3 %). TE-
AEs with fatal outcome occurred in 
11.3 % vs. 9.7 %. These events were 
mainly due to infection that emerged 
predominantly during the induction 
and consolidation phases. Infections 
and cytopenias represented the most 
common serious AEs and TEAEs associ-
ated with study drug discontinuation. 
Although neutropenia was observed 
more frequently with the quizartinib-
based therapy (20.4 % vs. 10.1 %), rates 
for febrile neutropenia were compara-
ble (all grades, 44.2 % vs. 42.2 %; grade 
≥ 3, 43.4 % vs. 41.0 %). Non-hematologic 
AEs with the combined treatment in-
cluded mainly pyrexia, diarrhea, hy-
pokalemia, and nausea. QT prolonga-

Figure 1: Superior overall survival with the addition of quizartinib to standard induction and 
consolidation therapy in the QuANTUM-First trial
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tion occurred more commonly in the 
quizartinib arm, although most cases 
were mild to moderate, and proved 
manageable. The authors pointed out 
that the data obtained in the QuAN-
TUM-First trial have the potential to 
change the standard of care for the 
treatment of adult patients with newly 
diagnosed FLT3-ITD–positive AML. 

Unfit patients with TP53-
mutated AML: magrolimab

The first-in-class anti-CD47 antibody 
magrolimab is a macrophage immune 
checkpoint inhibitor that works by 
blocking the inhibitory (“don’t eat me”) 
signal between CD47 and SIRPα, which 
is overexpressed in multiple cancers, in-
cluding AML, and leads to macrophage 
immune evasion [9, 10]. Thus, magro-
limab prompts macrophage activation, 
which enables tumor cell elimination. 
The rationale for the combination of this 
agent with the hypomethylating drug 
azacitidine results from the fact that 
azacitidine induces prophagocytic “eat 
me” signals, such as calreticulin, on 
cancer cells [11]. These signals were 
shown to synergize with the CD47 
blockade in AML xenograft models, giv-
ing rise to enhanced phagocytosis. 

Daver et al. reported phase IB results 
for 72 previously untreated AML patients 
with TP53-positive disease who received 
magrolimab plus azacitidine in the 
5F9005 study [12]. Magrolimab was ad-
ministered as a 1 mg/kg priming dose i. v. 
on days 1 and 4, followed by ramp-up to 
30 mg/kg maintenance once or twice 
weekly. Azacitidine therapy entailed 
subcutaneous or intravenous doses of 
75 mg/m2 on days 1-7 of each cycle. The 
study population was ineligible for inten-
sive induction chemo therapy with cy-
tarabine and anthracycline. Almost 80 % 
were ≥ 65 years old. Adverse cytogenetic 
risk factors and underlying myelodyspla-
sia were present in 79.2 % and 47.2 %, re-
spectively. Median TP53 variant allele 
frequency (VAF) was 38. 

Encouraging remissions and OS

Magrolimab plus azacitidine demon-
strated an acceptable safety profile and 
promising efficacy consistent with the 
synergy observed in the preclinical set-
ting. The most commonly reported AEs 
included constipation, diarrhea, febrile 

neutropenia, and nausea. Grade 3 ane-
mia was seen in 26.4 %, with grade 4 
events in 2.8 % regardless of attribution. 
All-grade infusion-related reactions oc-
curred in 22.2 %, while grade ≥ 3 reac-
tions were rare at 1.4 %. Notably, no pa-
tient required dose reductions, and dose 
delays were reported in 45.8 %. TEAEs 
led to discontinuation of magrolimab 
and azacitidine in 30.6 % and 29.2 %, re-
spectively. Eighteen percent of patients 
died within 60 days of the first study drug 
dose. However, the authors pointed out 
that early mortality is inherently high in 
the setting of TP53-mutated AML, with 
studies into azacitidine/decitabine and 
venetoclax reporting 20-25 % early mor-
tality in this specific molecular subset of 
patients, a large proportion of this being 
due to refractory disease and more pro-
found cytopenias.

Magrolimab plus azacitidine in-
duced encouraging response rates. Al-
most 50 % of patients responded and 
33.3 % developed CR, with half of these 
achieving MRD negativity. CR/CRi re-
sulted in 41.7 %. Median duration of re-
sponse was encouraging for TP53-mu-
tated patients at 8.7 months, and 
median progression-free survival 
amounted to 7.3 months. Whole exome 
sequencing plus best overall response 
data were available for 13 patients. In 
this group, TP53 VAF decreased in most 
individuals; 7 of 9 longitudinally evalua-
ble responders obtained TP53 VAF 
< 0.07 by the end of cycle 4 of combina-
tion therapy. Moreover, the analysis 
showed promising OS for TP53-mu-
tated AML, with a median of 10.8 
months. Among patients who were 

transfusion-dependent at baseline, 
29.7 % and 45.8 % converted to red 
blood cell and platelet transfusion inde-
pendence, respectively. 

Patients who were able to progress to 
allo-HSCT experienced particularly fa-
vorable outcomes. Median OS after allo-
HSCT had not been reached yet (vs. 8.4 
months without allo-HSCT), and 83 % 
of the transplanted individuals were 
alive at 1 year (vs. 36 %; Figure 2). Ac-
cording to the authors, performing 
transplantation as soon as possible after 
achieving at least remission in the bone 
marrow appears to be the preferable 
treatment path on the road to long-term 
survival. Magrolimab plus azacitidine as 
frontline strategy is currently being as-
sessed in patients with TP53-mutated 
AML in the phase III ENHANCE-2 trial 
(NCT04778397). 

STIMULUS-AML1: sabatolimab 
plus venetoclax/azacitidine

Another novel target is TIM-3, an im-
mune-myeloid regulator that is ex-
pressed on both immune cells and leu-
kemic stem cells in myeloid malignancies 
[13]. The anti-TIM-3 antibody sabatoli-
mab has a potential dual mechanism to 
combat AML and myelodysplastic syn-
drome (MDS) by boosting the ability of 
the immune system to eliminate leuke-
mic stem cells and blasts, and by directly 
targeting TIM-3–positive leukemic stem 
cells [14, 15]. The combination of saba-
tolimab with hypomethylating agents 
has shown durable responses in patients 
with higher-risk AML and MDS in a 
phase IB study [14]. 

Figure 2: Survival advantage after magrolimab followed by allogeneic stem cell transplant  
(allo-HSCT) vs. patients who were ineligible for allo-HSCT 
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Sabatolimab plus azacitidine and 
venetoclax is being investigated in the 
single-arm, phase II STIMULUS-AML1 
trial in patients with newly diagnosed 
AML who are not fit for intensive 
chemo therapy. Cohorts 1 and 2 re-
ceived sabatolimab 400 mg and 800 mg 
Q4W, respectively, in addition to azac-
itidine and venetoclax. After the 800 mg 
dose had proven safe, the trial pro-
gressed to the expansion part testing the 
combination treatment based on the 
higher sabatolimab dose. At EHA 2022, 
preliminary findings from the com-
pleted dose-escalation part of the study 
(n = 18) were presented [16]. 

According to this, the overall safety 
and tolerability of the regimen were 
comparable to the previously reported 
safety profile of venetoclax and aza-
citidine, and there were no notable dif-
ferences across the 400 mg and 800 mg 
dose levels. Among AEs suspected to be 
treatment-related, grade 3/4 neutrope-
nia was observed most frequently, fol-
lowed by grade 3/4 thrombocytopenia, 
grade 1/2 constipation, and anemia that 
was mainly grade 3/4. Three patients 

discontinued sabatolimab therapy due 
to treatment-related events. AEs leading 
to venetoclax and azacitidine treatment 
discontinuation emerged in two cases 
each. No dose reduction of sabatolimab 
was required, and only one dose-limit-
ing toxicity (i.e., troponin T elevation 
suggesting asymptomatic myocarditis) 
occurred. 

The sabatolimab-based therapy con-
ferred preliminary clinical responses. In 
Cohort 1, 1 patient developed CR, while 
3 had CRi, and 1 experienced disease 
stabilization. Among the 13 patients in-
cluded in Cohort 2, 3 experienced CR, 5 
CRi, and 1 morphological leukemia-free 
state (MLFS). Stable disease was re-
ported in 2 patients. At present, accrual 
in the expansion cohort is ongoing. 

BGB-11417 combined with 
azacitidine

Venetoclax-based therapies have im-
proved outcomes in patients with AML 
who are ineligible for induction chemo-
therapy, although concerns regarding 
disease resistance and toxicities remain 

[17]. BGB-11417 is a potent and highly 
selective investigational BCL2 inhibitor 
that has shown superior antitumor ac-
tivity compared with venetoclax in the 
preclinical setting and a tolerable safety 
profile at doses of up to 640 mg in a 
phase I monotherapy study [18, 19]. The 
ongoing, phase IB/II dose-finding and 
dose-expansion study BGB-11417-103 
is evaluating the safety and efficacy of 
BGB-11417 plus azacitidine in the set-
ting of AML. In the dose-escalation part, 
3 dose levels of BGB-11417 (40 mg, 
80 mg, 160 mg) were tested for 10 days 
after a 4-day ramp-up in cycle 1; in addi-
tion, the 160 mg dose is being assessed 
for 28 days. 

Shortt et al. reported preliminary 
data obtained with the 10-day doses in 
19 treatment-naïve AML patients unfit 
for intensive chemotherapy and in 12 
patients with relapsed/refractory AML 
who had not received prior BCL2 inhib-
itor or azacitidine treatment [20]. Across 
the 3 dose levels, BGB-11417 was well 
tolerated and active in combination 
with azacitidine. Dose-limiting toxici-
ties occurred in 2 patients, and 4 pa-
tients discontinued study treatment due 
to AEs. At 55 %, neutropenia repre-
sented the most common grade ≥ 3 AE, 
followed by thrombocytopenia (48 %) 
and anemia (42 %). Neutropenia proved 
manageable with growth factor support 
and dose modifications. 

Overall responses, which were a 
composite of CR, CRi, MLFS and partial 
response, resulted in 74 % and 64 % of 
treatment-naïve and relapsed/refractory 
patients, respectively (Figure 3). Within 
these groups, 58 % and 55 % of patients, 
respectively, met the criteria for CR plus 
CR with partial hematological recovery. 
Most CRs were achieved by the end of 
cycle 1. Nearly 40 % of 13 patients with 
CR/CRi who had evaluable flow cyto-
metry results obtained MRD negativity. 
Enrollment in the safety expansion is 
ongoing, and evaluation of the 28-day 
dosing regimen is planned. n

Figure 3: Best overall response (BOR) and responses by cycle 1 and 2 with BGB-11417 plus 
azacitidine in patients with treatment-naïve and relapsed/refractory AML
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Expert interviews at EHA 2022 

Naval Daver overviews the most promising 
new agents in the treatment of AML, how 
existing drugs can blend into new regimens 
and how the prognosis of patients with 
AML will evolve in the years to come. 
Finally, he talks about risk factors for ICI-
related pneumonitis development and if 
pneumonitis increases mortality in AML 
patients.

Shirley D´Sa discusses how the treatment 
and especially the prognosis of patients 
with WM evolved over the last decades, 
which approaches can be used to success-
fully treat patients with MYD88WTWM, how 
the interaction between WM cells and the 
bone marrow microenvironment can be 
used to develop new ways to overcome 
treatment resistance and finally explains 
how often the Binge-Neel Syndrome hap-
pens, how its diagnosed and how it should 
be treated.

Jorge Castillo explains the most meaning-
ful diagnostic criteria for WM, give insights 
into the “real-world” treatment of WM with 
zanubrutinib, bortezomib and other treat-
ment strategies and how to sequence ther-
apies in WM. He explains promising modes 
of action of new agents in the treatment of 
WM and depicts his personal highlights 
from this year’s EHA congress.

Constantine Tam highlights the most rele-
vant findings presented at EHA 2022 as 
well as promising modes of action of new 
agents in the treatment of indolent lympho-
mas. He explains how resistance to BTK 
inhibitors can be addressed in B-cell malig-
nancies while giving an outlook on a BTK 
protein degrader and finally summarizes the 
long-term results obtained with zanubrutin-
ib compared to ibrutinib in the ASPEN trial 
in patients with WM.

Wojciech Jurczak outlines what can be 
achieved with the current standard treat-
ments in the setting of follicular lymphoma, 
which findings have been observed for 
PI3K inhibitor therapy in the TIDAL study 
and were we are today with respect to 
CAR-T cell therapy for patients with follicu-
lar lymphoma.

watch video

watch video

watch video

watch video

watch video

For more expert interviews and educational 
materials around recent developments  
in oncology and haematology please  
visit our memo InOncology webpage  
(www.memoinoncology.com)
Here you will find the latest memo inOncol-
ogy & inHaematology issues reporting on 
ASCO, ELCC, ESMO, EHA & ASH 2021 and 
previous years in English, Japanese and 
Mandarin!

Follow us on LinkedIn to get all our memo 
inOncology updates directly! Watch this 
space for our community channel  for dis-
cussions and exchange with other oncolo-
gists and haematologists - coming soon!
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