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MANTLE CELL LYMPHOMA (MCL), an aggressive, rare, and progressive subtype 
of B-cell non-Hodgkin lymphoma (NHL), is characterized by reciprocal chromosomal 
translocation involving the CCND1 gene and inappropriate overexpression of cyclin 
D1 protein.1-3 MCL typically presents with lymphadenopathy; extranodal disease 
is common and often involves the spleen and gastrointestinal tract.1,3,4

Outcomes are usually poor, with a median overall survival (OS) of 5 years.2,3 
Although most patients will respond to initial therapy, remissions tend to be short, 
and most patients relapse within 24 months.3,4 No treatment for MCL is curative.2

Choice of treatment is guided by patient-specific factors, such as the aggressiveness 
of disease, age, overall performance status, and underlying comorbidities.5 The 
median age of patients who have received a diagnosis of MCL from 60 to 70 years.2 
Chemoimmunotherapy is the conventional treatment choice for first-line therapy, but 
these intensive regimens are usually suitable only for young, physically fit patients who 
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KEY TAKEAWAYS

  Selection of a Bruton tyrosine kinase inhibitor (BTKi) in mantle cell lymphoma (MCL) is primarily based 
on safety rather than efficacy.

  Second-generation BTKis acalabrutinib and zanubrutinib appear to be well tolerated and are preferred 
over ibrutinib in the relapse setting.

  Selecting between acalabrutinib and zanubrutinib is challenging because they have similar efficacy and 
only slightly different toxicity profiles.

  A benefit of zanubrutinib over acalabrutinib is the lack of drug-drug interaction with 
proton pump inhibitors.

  Responses to single-agent venetoclax do not appear to be durable in patients with MCL; venetoclax may 
be more effective and durable when combined with other therapies, such as a BTKi.

  Based on current data, pirtobrutinib appears to be well tolerated with durable responses; however, 
the mechanism by which this drug works in patients previously treated with other BTKis needs to be 
better understood.
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can tolerate chemotherapy-related 
toxicities. Stem cell transplantation 
is an alternative treatment option, 
but it is not available everywhere, 
and toxicities, infections, and 
second cancers are still risks.6

Recently, the advent of small-
molecule targeted therapies has 
prompted a paradigm shift in 
treatment practices with movement 
toward use of chemotherapy-free 
regimens in B-cell non-Hodgkin 
lymphoma (NHL).2,4,6 The creation of 
the Bruton tyrosine kinase inhibitor 
(BTKi) drug class was a major 
therapeutic breakthrough that offered 
patients with relapsed/refractory 
(R/R) MCL treatment options 
with improved responsiveness, 
safety, and tolerability.6-9

BTK, an intracellular kinase 
downstream of the B-cell receptor, is 
required for normal B-cell maturation, 
proliferation, and survival.5 Constitutive 
activation of B-cell receptor signaling 
is present in many cases of MCL; 
therefore, inhibition of BTK is an 
important therapeutic target.5 

On Wednesday, May 5, 2021, a 
select group of oncologists who 
specialize in the treatment of 
hematologic malignancies participated 
in the virtual OncLive® Scientific 
Interchange: Updates in the Treatment 
of Mantle Cell Lymphoma. The goals of 
the interchange were to review the role 
of BTKis in MCL, discuss the treatment 
landscape, evaluate therapeutic 
strategies involving BTKis in MCL, and 
obtain insight on new regimens and 
ongoing clinical trials that may affect 
future MCL treatment strategies.

SINGLE-AGENT BTKIS
All BTKis are indicated for adult 
patients with MCL who have 
received at least 1 prior therapy.7-9

The first BTKi, ibrutinib (Imbruvica), 
was approved by the FDA in 
2013.7 Ibrutinib bonds covalently 
within the adenosine triphosphate 
binding domain of BTK, resulting in 
irreversible kinase inhibition.7 In a 

pivotal study of adult patients with 
R/R MCL, ibrutinib demonstrated an 
overall response rate (ORR) of about 
66% (complete response [CR] 17% 
and partial response [PR] rates 49% 
[95% CI, 56.2%-74.5%]), with a median 
duration of response (DOR) of 17.5 
months (95% CI, 15.8 months–not 
evaluable [NE]).7 

In an extended 3.5-year follow-
up from a pooled analysis of 370 
patients with R/R MCL treated 
with ibrutinib in 3 studies (phase 2 
PCYC-1104 [NCT01236391], phase 
2 SPARK [NCT01599949], and 
phase 3 RAY [NCT01646021]), the 
median progression-free survival 
(PFS) was 12.5 months (95% CI, 
9.8-16.6 months) and overall 
survival (OS) was 26.7 months 
(95% CI, 22.5-38.4 months).10

Patients who received ibrutinib 
in the second line had better 
outcomes than patients treated 
in later lines: ORR, 77.8% versus 
66.8%; median PFS, 25.4 months 
(95% CI, 17.5-57.5 months) 
versus 10.3 months (95% CI, 8.1-
12.5 months); and DOR, 35.6 
months (95% CI, 23.2 months-NE) 
versus 16.6 months (95% CI, 
12.9-21.3 months).10

Grade 3 or higher treatment-
emergent adverse events (TEAEs) 
occurred in 80% of patients.10 
Any-grade atrial fibrillation/atrial 
flutter, a TEAE of concern, occurred 
in 11.4% patients.10 Fewer patients 
treated with ibrutinib as a second-
line therapy experienced grade 3 
or higher TEAEs compared with 
patients treated in later lines.10

Approved in 2017, acalabrutinib 
(Calquence) forms a covalent 
bond with a cysteine residue in 
the BTK active site, which inhibits 
BTK enzymatic activity.8

In NCT02213926, an open-label, 
phase 2 trial of 124 patients with 
R/R MCL, acalabrutinib treatment 
resulted in an ORR of 81%; 43% 
of patients reached CR.11 The 
median DOR was 25.7 months 

(range: 17.5 months-not reached). 
Median PFS was 19.6 months (range: 
16.5-27.7 months), and median 
OS was not reached at the median 
study time of 26.3 months.11

The most common grade 3 or 
higher AEs were neutropenia (11%), 
anemia (9%), and pneumonia (5%).11 
No cases of atrial fibrillation were 
observed, and the frequency of 
grade 3 or higher hemorrhage 
and infection was low.11,12

Zanubrutinib (Brukinsa), approved 
in 2019, is a highly targeted and 
irreversible BTKi designed to minimize 
off-target kinase inhibition of TEC 
and EGFR-family kinases.9,13

A phase 2, single-arm, open-
label, China-based study in 2017 
of 86 patients with R/R MCL found 
that treatment with zanubrutinib 
resulted in an overall objective 
response rate of 84% (CR, 68.6%; 
PR, 15.1%; 95% CI, 74%-91%).13 
The median DOR was 19.5 months 
(range: 0.9-19.5 months; 95% CI, 
67%-86%), and median PFS was 
22.1 months (range: 0-22.3 months; 
95% CI, 17.4 months-NE).13 

Grade 3 or higher AEs occurred 
in 41.9% of patients.12 The most 
common grade 3 or higher AE 
of interest was lung infection/
pneumonia, which occurred in 
8 patients.12 No cases of atrial 
fibrillation/flutter were reported.13

Furthermore, a pooled analysis 
of cumulative safety data from 
monotherapy studies of zanubrutinib 
in B-cell malignancies revealed 
that incidences of AEs of interest 
associated with BTKi therapy, 
such as atrial fibrillation/flutter, 
major hemorrhage, and grade 3 or 
higher hypertension, occurred in 
1.9%, 2.5%, and 3.4% of patients, 
respectively, who were treated 
with zanubrutinib monotherapy.14

To date, head-to-head data 
comparing BTKis in patients with 
MCL are not available. The first 
direct comparison study of BTKis 
is ELEVATE-RR (NCT02477696), ©
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a phase 3, randomized, open-
label, noninferiority trial comparing 
acalabrutinib to ibrutinib as a 
second-line treatment for patients 
with high-risk chronic lymphocytic 
leukemia (CLL)/small lymphocytic 
lymphoma (SLL).15 Results from 
this trial will be presented at 
a 2021 medical meeting.16

The FIGURE presents grade 3 or 
higher toxicities that were observed in 
clinical trials of single-agent ibrutinib, 
acalabrutinib, and zanubrutinib in 
patients with CLL/SLL.17 Of these, 
ibrutinib has the most toxicities.17

Drug-drug interactions also differ 
among the BTKis (TABLE).7-9 For 
example, zanubrutinib is the only 
BTKi that can be taken concomitantly 
with strong CYP3A inhibitors, 
and ibrutinib is the only drug that 
can be taken concomitantly with 
CYP3A inducers.7,9 Acalabrutinib 
cannot be used concomitantly with 
proton pump inhibitors (PPIs).8

STAKEHOLDER INSIGHTS

BTKis are the second-line 
treatment of choice for patients 

with R/R MCL. In the absence 
of data from head-to-head trials 
comparing BTKis, currently 
available data on safety and 
tolerability are the most 
important factors to consider 
when selecting a BTKi.

For this reason, second-
generation BTKis are favored over 
ibrutinib. Apart from the greater 
incidence of headache in patients 
treated with acalabrutinib, 
there are few tolerability 
differences between second-
generation BTKis. Zanubrutinib 

F I G U R E .  
G R A D E  3  O R  H I G H E R  TOX I C I T I E S  O B S E R V E D  I N  C L I N I C A L  T R I A L S  O F  S I N G L E - AG E N T  B T K I S  I N 
PAT I E N T S  W I T H  C L L / S L L 1 7

Hypertensiona

Neutropenia

Infections

Pneumoniab

Diarrhea

Thrombocytopeniac

Anemiad

Atrial fibrillation

Second cancers

Fever

Sinusitis

Urinary tract infection

Hyponatremia

Syncope

Bleeding

n Ibrutinibe,f

n Acalabrutinib
n Zanubrutinib

29%

22%

20%

15%

13%

11%

9%

9%
2%

2%
1%

6%

5%

5%

5%

5%

3%

1%

7%

11%

10%

2%

6%

3%

BTKi, Bruton tyrosine kinase inhibitor; CLL/SLL, chronic lymphocytic leukemia/small lymphocytic lymphoma.
aIncidence of hypertension among patients treated with ibrutinib ranged from 5% to 29%.  

bIncidence of pneumonia ranged from 7% to 15% and from 1% to 10% among patients treated with ibrutinib and acalabrutinib, respectively. 
cIncidence of thrombocytopenia among patients treated with ibrutinib ranged from 6% to 11%. 
dIncidence of anemia among patients treated with ibrutinib ranged from 5% to 9%.
eDifferent incidences of adverse effects have been reported in unselected real-world patients treated with commercial ibrutinib. For more details, see Strati P, O’Brien S.17

fOnly toxicities observed in >5% of patients were reported.
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is the preferred BTKi for patients 
who are also taking PPIs.

However, ibrutinib may still be 
a more appropriate choice for 
patients with central nervous 
system diseases because it has 
safety data related to penetration 
of the blood-brain barrier.

VENETOCLAX MONOTHERAPY
When BCL2 proteins are 
overexpressed, they protect cells from 
apoptosis, which is a prominent feature 
of B-cell malignancies.18 Venetoclax 
(Venclexta), the first selective BCL2 
inhibitor, binds directly to the BCL2 
protein, displaces proapoptotic 
proteins like BCL2-interacting 
mediator, triggers mitochondrial 
outer membrane permeabilization, 
and activates caspases which 
helps restore apoptosis.19 

Venetoclax is indicated for adult 
patients with CLL/SLL and as a 
combination therapy with azacitidine, 
decitabine, or low-dose cytarabine 
for patients with treatment-
inexperienced acute myeloid leukemia 
who are at least 75 years of age or 
have comorbidities that preclude 
intensive induction chemotherapy.19

A phase 1 first-in-human study to 
define the safety profile, maximally 
tolerated dose, dose-limiting 
toxicities, pharmacokinetics, and 
preliminary efficacy of venetoclax 
in patients with R/R NHL (N = 106) 
demonstrated a median PFS of 
11 months (95% CI, 5-21 months) for 
the MCL patient cohort (n = 28).20 

STAKEHOLDER INSIGHTS

Venetoclax monotherapy is not 
optimal for patients with MCL 
because of the brief duration of 
remission; however, venetoclax 
may yield positive outcomes 
in combination with BTKis. 

Venetoclax may also need to be 
avoided prior to chimeric antigen 
receptor (CA R) T-cell therapy, 
because patients do not appear 
to respond as well to CAR T-cell 
therapy after venetoclax treatment.

BTKI COMBINATION THERAPIES
Researchers have highly prioritized 
clinical trials that explore 
combination strategies to improve 
the depth of response and duration 
of remission with BTKis.21 Among 

the combination regimens currently 
under investigation are BTKis 
combined with BCL2 inhibitors 
and anti-CD20 antibodies and BTKi 
combined with chemotherapy.22-26

The combination of ibrutinib and 
venetoclax has shown synergistic 
antitumor activity in preclinical models 
and complementary activity in early 
phase studies, prompting further study 
in the phase 3, open-label, double-
blind, randomized SYMPATICO trial 
(NCT03112174) and phase 2, open-
label AIM (NCT02471391) trial that 
included patients with R/R MCL.22,23

Twenty-one patients were enrolled 
in the safety run-in of SYMPATICO 
for a median of 22 months (range: 
2-31 months).22 Seventeen patients 
experienced grade 3 or higher 
TEAEs, and 4 patients discontinued 
the study because of TEAEs.22 
ORR was 81% (CR, 62%; PR, 19%). 
The median PFS was not reached 
(95% CI, 13.7 months–NE).22

Among the 23 patients enrolled 
in AIM, the median PFS was 
29 months (95% CI, 13 months-
NE) and the median OS was 32 
months (95% CI, 27 months-NE).23 

Obinutuzumab (Gazya), a type 2 

TA B L E . 
S TA N DA R D  A N D  M O D I F I E D  D O S E S  O F  B T K I S  B A S E D  O N  D R U G - D R U G  I N T E R AC T I O N S 7 - 9

BTKi Standard dosinga Modified dosing based on drug-drug interactions

Ibrutinib 560 mg orally once daily
Moderate CYP3A4 inhibitors: 280 mg once dailyb

Strong CYP3A4 inhibitors: avoid concomitant useb

Antifungal agentsb,c: 70 -140 mg once daily

Zanubrutinib 160 mg orally twice daily or 320 mg 
orally once daily

Moderate to strong CYP3A4 inhibitors: 80 mg once daily
Moderate to strong CYP3A4 inducers: avoid concomitant use

Acalabrutinib 100 mg orally every 12 hours 

Moderate CYP3A4 inhibitors: 100 mg once daily
Strong CYP3A4 inhibitors or inducers: avoid concomitant use
Gastric acid–reducing agents: avoid concomitant use with PPIs; separate 
acalabrutinib dose from doses of H2-receptor antagonists or antacids by 2 hours

BTKi, Bruton tyrosine kinase inhibitor; H2, histamine type-2; PPI, proton pump inhibitor.
aThese are the standard doses until disease progression or unacceptable toxicity.7-9

bThese modified doses are for patients with B-cell malignancies.7

cThe ibrutinib modified dose is 140 mg once daily when taken with voriconazole 200 mg twice daily or posaconazole suspension (100 mg once daily, 100 mg twice 
daily, or 200 mg twice daily); the ibrutinib modified dose is 70 mg daily when taken with posaconazole suspension (200 mg 3 times per day or 400 mg twice per day), 
posaconazole IV 300 mg once daily, or posaconazole delayed-release tablets 300 mg once daily.7



6    OncLive.com | Scientific Interchange & Workshop

Mant le  Cel l  Lymphoma

glycoengineered humanized anti-
CD20 antibody, has demonstrated 
synergy with ibrutinib and venetoclax 
in preclinical models of MCL, as well 
as favorable clinical results in CLL, 
providing a rationale for investigating 
this combination therapy in MCL.24 

OAsis (NCT02558816), a 
prospective, open-label, multicenter 
phase 1/2 trial assessed the 
safety, tolerability, and efficacy of 
combined ibrutinib and obinutuzumab 
in patients with R/R MCL (cohort 
A, n = 9) as well as combined 
ibrutinib, obinutuzumab, and 
venetoclax in patients with R/R 
(cohort B, n = 24) and treatment-
naive (cohort C, n = 15) MCL.24 

The most common grade 3 
or higher TEAEs in all cohorts 
were thrombocytopenia (n = 15) 
and neutropenia (n = 34).25 In 
cohort B, 1 patient experienced 
atrial fibrillation.24 

By the end of cycle 6, 25 patients 
tested negative for blood minimal 
residual disease (MRD; cohort A, n = 4; 
cohort B, n = 10; cohort C, n = 11), 
and 23 patients tested negative for 
bone marrow MRD (cohort A, n = 4; 
cohort B, n = 9; cohort C, n = 10).24

Two studies are investigating 
whether adding a BTKi to 
bendamustine (Bendeka) plus 
rituximab (Rituxan) (BR) in older 
adults with newly diagnosed MCL 
results in prolonged PFS: SHINE (PCI-
32765MCL3002), a phase 3, double-
blind study of BR with or without 
ibrutinib, and NCT04002297, a phase 
3, head-to-head, randomized study 
comparing the efficacy of zanubrutinib 
and rituximab with BR in about 
500 patients with treatment-naive 
MCL who are transplant ineligible and 
have limited treatment options.25,26 

STAKEHOLDER INSIGHTS

Combination therapy regimens 
are worth exploring because 
monotherapy remissions are not 

enduring. The study cohorts in 
the SYMPATICO, AIM, and OAsis 
trials were small; therefore, 
more data are needed. 

Questions that need to be 
addressed in larger studies 
include whether time-limited 
therapy is possible for patients 
who reach MRD; how long 
responses last; what options 
are available for patients if their 
disease progresses; and, if their 
disease progresses, whether 
these therapies can be reused.  

Also, chemotherapy combined 
with BTKis is unlikely to be 
widely utilized because of safety 
and tolerability concerns.

Toxicities, costs, and DOR 
are all important variables 
to consider for combination 
therapies. Some patients 
may not be able to manage 
the toxicities or the financial 
burden associated with long 
courses of triplet regimens.

PIRTOBRUTINIB: A POTENTIAL 
THIRD-GENERATION BTKI
Pirtobrutinib (formerly known as 
LOXO-305) is a highly selective, 
investigational BTKi that binds 
reversibly to the BTK active site.27 
It also targets both wild-type and 
mutated BTK.27 Because development 
of resistance to and intolerance of 
BTKis can lead to discontinuation 
rates of up to 40%, pirtobrutinib was 
designed to overcome BTKi resistance 
while limiting off-target toxicities.28

BRUIN (NCT03740529), a first-in-
human, open-label, phase 1/2 trial, 
assessed the maximum tolerated dose, 
phase 2 dose, ORR, pharmacokinetics, 
and safety of pirtobrutinib in patients 
with R/R B-cell malignancies 
(N = 323), including MCL (n = 69).27

No dose-limiting toxicities or 
maximum tolerated dose was 
established.28 Thirteen percent of 
patients experienced grade 3 or 
higher AEs, the most common of 

which was neutropenia (10%).27

The ORR was 52% (n = 29; 95% CI, 
38%-65%) among patients with MCL. 
Of the 27 patients previously treated 
with BTKis, 52% reached an overall 
response (95% CI, 38%-66%).27 

STAKEHOLDER INSIGHTS

Early results that indicate the 
favorable safety and tolerability 
profile of pirtobrutinib are 
promising; it could be particularly 
beneficial to older adults who 
are ineligible for other trials 
or for CAR T-cell therapy. 

However, the mechanism of 
action of pirtobrutinib is not 
understood. More data are 
needed on why patients who 
are resistant or did not respond 
to a previous BTKi respond to 
pirtobrutinib. One possibility 
is that some off-target activity 
is driving its efficacy.

CAR T-CELL THERAPY
CAR T-cell therapy is created from 
a patient’s own T cells, which 
are harvested from their blood, 
genetically modified ex vivo to 
express chimeric antigen receptors, 
expanded, and then infused back 
into the patient intravenously.28 
The CAR T-cells identify and 
eliminate malignant cells.28

The efficacy of brexucabtagene 
autoleucel (Tecartus), a CD19-directed 
genetically modified autologous 
T-cell immunotherapy that targets 
and destroys CD19-expressing 
cancer cells, was investigated 
in ZUMA-2 (NCT02601313), a 
phase 2, international trial of adult 
patients with R/R MCL who received 
5 or fewer previous therapies.28,29 
All 68 patients in the study were 
previously treated with a BTKi.30 

Of the 60 patients included in 
the primary efficacy analysis, 93% 
(n = 56) responded to treatment 
(CR, 67%; PR, 27%).29 The estimated 
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PFS and OS at12 months were 
61% and 83%, respectively.29

All study patients experienced 
AEs; 99% were grade 3 or higher. 
The most common AEs were 
neutropenia (85%), thrombocytopenia 
(51%), and anemia (50%).29 Ninety-
one percent of study patients 
experienced cytokine release 
syndrome (grade ≥3 [15%]), and 
63% experienced neurologic events 
(grade ≥3 [31%]); no patients died 
from cytokine release syndrome 
or neurologic events.29

STAKEHOLDER INSIGHTS

Some physicians may reserve 
CAR T-cell therapy for after BTKi 
treatment because of CAR T-cell 
therapy-associated toxicities 
and high rates of serious AEs. 
Others may decide that in 
some patients the potential 
benefits from this potent 
treatment outweigh the risks.

For some patients, CAR T-cell 
therapy is prohibitively expensive. 
Furthermore, global access 
to CAR T-cell therapy is 
still very limited. n
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OncLive®: Without any head-to-head com-
parative data, how do you select a BTKi for 
patients with MCL? What are your consid-
erations, such as patient factors or adverse 
effect profiles?
SHAH: All of the above. I hate to say it, but 
insurance usually declares which we’re going to use 
before we make that decision, so [it depends] on 
whatever the deal is the pharmaceutical company 
has with that particular insurer. Certainly, we’ve 
found that sometimes one BTK is covered and 
another is not, so I think that from before the 
physician judgment even kicks in, we have to keep 
in mind that not all BTKs are created equal.

And this, to be very transparent, happened 
to me just this week. We had a patient who was 
progressing, and we really wanted to move him 
to a BTK a couple of years ago. His co-pay with 
ibrutinib was going to be prohibitive, so it didn’t 
work. We tried acalabrutinib [Calquence], but we 
ran into the same issue. And finally…we said, "Let’s 

try zanubrutinib [Brukinsa]; it’s the new kid on the 
block." Lo and behold, he has a zero-dollar co-pay, 
so here we are—from several hundred dollars a 
month to zero dollars a month. That’s obviously a 
game changer for the patient; it’s obviously going 
to make my life much easier as well, knowing 
that it’s not a battle that I again have to fight. 
That’s the first fundamental unspoken truth.

The second thing, which I think you’re really 
asking, from a physician perspective, [is] what I see 
going in for my patients. [For] patients who’ve been 
on ibrutinib who are tolerating ibrutinib [Imbruvica], 
you don’t need to make any changes. Those guys 
are fine. It’s really, I think, when you’re deciding 
to start the BTK—predicting who’s going to do well 
long term. It’s more based on anecdotal experience 
than it is on randomized data, but we will find that…
looking back at our own internal data, somewhere 
between 30% and 40% of patients are stopping 
ibrutinib [because of adverse] effects; that’s a 
pretty big number. [With] single-agent therapy, we 
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want to wrest control of mantle cell 
lymphoma, and if it’s not tolerated, 
then that puts us in a bad position.

In terms of not tolerating [the 
therapy], I think it’s always important 
to characterize what we mean by that. 
Honestly, I don’t mind combining BTKs 
with anticoagulation. I certainly have 
seen bleeds; I don’t want to imply that 
doesn’t happen, but they’re rarely 
spontaneous. The bleeds that we see 
are typically occurring in the context 
of trauma. [With] the person who falls 
and hits their head, rather than seeing 
a focal subdural hematoma, you may 
see a multifocal hematoma or more 
significant hematoma. I think those 
are the things that you just have to be 
cognizant of when you’re combining a 
BTK with some form of anticoagulation.

We’re talking about treating folks 
with a mean age of 68 at diagnosis, 
so by the time they’re coming on 
to therapy, a few years into their 
diagnosis, most of these patients 
will be at least on a baby aspirin 
and certainly, if they develop atrial 
fibrillation, potentially on something 
more potent than that. To argue that 
we have to move forward without 
any anticoagulation, I don’t think 
that’s going to be terribly feasible. 
I think that’s the first thing.

In terms of characterizing [adverse] 
effects, then what are the things that 
really get in the way of ibrutinib? 
Honestly, the biggest thing has not 
been atrial fibrillation or the bruising; 
it’s been the cytopenias. That’s 
honestly been the hardest thing to 
push through. It’s interesting that 
we see—in my experience, anyways— 
with ibrutinib a little bit more in 
the way of that particular [adverse] 
effect. With the acalabrutinib, we 
certainly can see myalgias, and we 
certainly can see headache during 
the first month or so of use. Fioricet 

[butalbital, acetaminophen, and 
caffeine] or something with caffeine 
in it seems to be an effective tool 
for managing the headaches.

The myalgias are tougher, and 
you can see the same with ibrutinib. 
I shouldn’t imply that that it’s just 
1 BTK. With ibrutinib, it seems to come 
on a little later, though, whereas with 
acalabrutinib you tend to see [it] a little 
earlier. Zanubrutinib tends to come, in 
my experience, with a little bit more 
in the way of high blood pressure. 
Although the trial suggested there 
were more in the way of cytopenias, 
it’s not something I’ve seen as much 
in my practice. Really, the No. 1 thing 
that I’ve seen with zanubrutinib has 
been [the] worsening of preexisting 
hypertension, and it can be rather 
severe. I’ve had to admit a few patients 
to the [emergency department] for very 
high blood pressures, incorporating 
things that I don’t normally use, like 
clonidine [Catapres] and medications 
like that to help control some of 
the blood pressure fluctuations. 
I think that has been, in terms of 
[adverse] effects…one of the things 
that we have to keep in mind.

One of the investigators on the 
panel said something that I thought 
was very insightful, which is “Yes, we 
care a lot about grade 3 [adverse] 
effects because that influences what 
we do acutely. You have to keep in 
mind that for the [1.5], [2.5] years, or 
whatever you get in terms [of] benefit 
with these drugs, if you have chronic 
grade 1 or grade 2 toxicity, that’s 
not going to be a fun journey for the 
patient.” We have to keep that in mind.

With that background, what I would 
say is [that] if I’m seeing toxicity, and 
I start with 1 BTK, I don’t hesitate to 
switch to a different BTK. That’s very 
easy. Progression is a totally different 

story. I can’t think of a single scenario 
where we’ve been able to control 
disease with 1 BTK versus another. [I 
doubt that] switching from ibrutinib to 
acalabrutinib or zanubrutinib is going 
to do much. If [the patient] requires 
chronic [proton pump inhibitors] and 
we think that they’re just not getting 
enough drug absorbed, there’s no 
good test right now for measuring 
BTK occupancy in the clinic. I think 
that might be the 1 case where I 
would say, “Yes, let’s try switching to 
zanubrutinib and see if we can wrest 
control of this particular mantle cell.”

We didn’t hit a lot on it in the 
discussion; certainly, the BTKs may 
[affect] T cells differently. As you start 
thinking about [it] strategically, if 
you’re anticipating CAR T-cell therapy 
as your tool once BTK inhibitors stop 
working, we have data for ibrutinib 
suggesting that…diffuse large B-cell 
that inhibition of ITK [IL-2-inducible 
kinase] that comes with the ibrutinib 
may allow for the collection of a 
better product. That may enhance 
your therapeutic efficacy when you 
administer CAR T-cells. We don’t 
have that with acalabrutinib, so, 
again, our assumption is that this is 
an ITK effect, but we don’t know.

Remember that BTK is also 
present in antigen-presenting 
cells, and the very early data with 
BTK inhibition suggested that you 
could polarize toward a TH1 [helper 
T cell] type antitumor T cell that 
would be very useful in combating 
malignancy. It may be that any BTK 
inhibitor can do it. I will say that 
zanubrutinib does also have some 
ITK inhibitory activity, so I think 

“Honestly, I don’t mind combining BTKs with 
anticoagulation. I certainly have seen bleeds; 
I don’t want to imply that doesn’t happen, but 
they’re rarely spontaneous.” −Bijal Shah, MD
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with ibrutinib and zanubrutinib, 
if the ITK story is real, there may 
be some advantages to using 
that in anticipation of CAR T-cell 
immunotherapy. With acalabrutinib, 
we just have to wait and see. I think 
we’re going to get that data as we 
build out the real-world experience 
with the Tecartus  [brexucabtagene 
autoleucel] product in mantle cell 
lymphoma. We’ll get a better sense.

One of the things we touched on 
during the discussion was venetoclax, 
and venetoclax has shown activity 
in mantle cell lymphoma. It tends 
to be shorter-lived when it’s used 
as a salvage agent. We don’t know 
what we’re going to get when we 
integrate venetoclax [Venclexta] up 
front, so building off of Constantine 
Tam’s [MBBS, MD, University of 

Melbourne, Melbourne, Australia] 
data, I think that, regardless, 
the venetoclax can [affect] T-cell 
numbers and potentially push the 
T cells toward a more differentiated 
phenotype. That may not be good 
for CAR T-cell therapy. I think that, 
again, these are all hypotheticals. 
We have to do it, [and] we have to 
see and gauge what our efficacy 
rates look like with and without.

Certainly, that’s a concern for me 
if you’re anticipating a short run with 
your BTK or BTK combo because you 
know you have high-grade disease, 
whether it be TP53, whether it 
just be, again, chemo-refractory 
mantle cell. Because, although we 
make a big deal out of TP53, the 
reality is there are other things 
that drive mantle cell lymphomas, 

and BTKs don’t always fix that. 
The point is, if you’re anticipating 
a short run with your BTK and 
you’re thinking about combinations, 
you might want to think more 
critically about how and when you 
integrate these other agents.

Kami Maddocks [,MD, The Ohio 
State University, Columbus, OH] 
had pointed out [that] 1 thing she’ll 
do is collect T cells first and then 
integrate the venetoclax. [It is] 
almost a bridging therapy approach, 
and if it works, maybe ride that 
combination…as long as you can or 
try to consolidate at an early point 
with CAR T-cell immunotherapy.

OncLive®: What are the options 
for patients with MCL who devel-
op resistance to BTKis?
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PHILLIPS: I would say before the 
[past] couple years, it was really a 
scramble, and most of those patients 
passed away, because, again, there 
was really nothing there. We’ve 
treated those patients with delta 
inhibitors, and they had very short 
remissions, if at all. We’ve used 
venetoclax in that setting without 
a lot of durable response. Revlimid 
[lenalidomide] we’ve [used], and [it] 
hasn’t had any durable responses; [it 
is the] same thing with bortezomib 
[Velcade]. They weren’t very 
responsive to chemotherapy, either.

I think now, in the CAR T era, 
ideally, we’ve tried to get most 
of those patients to CAR T if we 
could. Also, we’ve had some very 
good responses utilizing bispecific 
antibodies in this patient population. 
I think, moving forward, bispecifics 
and CAR T are definitely agents that 
will probably play a big role in the 
post-BTK setting. Pirtobrutinib [is a] 
noncovalent BTK inhibitor; I’m not 
necessarily sure where exactly that 
will fit in with the other 2, but I think 
the data from Michael Wang show 
that it is effective in those patients, 
irrespective of prior covalent BTK 
inhibitor exposure. Again, that will be 
something that can be utilized a little 
bit, and I know [there are] several 
other new agents are coming along 
the road that also may also be of 
benefit in this patient population.

PORTELL: The BTK-resistant 
population is actually a difficult one 
to treat, particularly those who don’t 
respond fully, or for very long, with 
BTK inhibitors. I think that we’re 
getting better BTK inhibitors; maybe 
not so much better as far as how 
well they will work, but better as far 
as how well we can keep patients 
on the treatments. They’re a little 
safer than the first-generation BTK 
inhibitors, and therefore, maybe we 
can keep patients on the drugs longer.

After BTK failure, however, it’s kind 

of hard to know what the best answer 
is. We’ve been using venetoclax 
off-label in that manner and have 
had some mixed results. [There are] 
other strategies, of course. CAR T-cell 
therapy, which is just been approved 
within the last year, has really 
changed how we’ve thought about 
this patient population, and getting 
them to CAR T-cell therapy is a good 
option, at least for the time being.

OncLive®: What are your thoughts 
on how to sequence therapies 
within the lines of treatment for 
MCL? Do you think combination 
strategies will become standard?
SHAH: I think there’s no question 
[that] BTKs will be integrated in front-
line therapy. Certainly, bendamustine 
will enhance improved outcomes for 
patients with more indolent variants 
of mantle cell lymphoma. I also 
think [lenalidomide] is a phenomenal 
combination for mantle cell lymphoma. 
I think it would be like standing in 
front of a moving train. This is an 
effective tool for managing mantle cell 
lymphoma, so why wouldn’t you want 
to integrate it as early as you can?

[There are] data from [The University 
of Texas] MD Anderson [Cancer Center 
in Houston from] the WINDOW trial, 
(ibrutinib/rituximab and ibrutinib/
venetoclax/rituximab). Simon Rule, 
MD, was running a study of front-line 
BTK in the UK, and I think there’s a 
couple of others now that are also 
in the front-line setting. I think MD 
Anderson had a trial [that included] 
ibrutinib and rituximab for older 
patients with mantle cell lymphoma, 
transplant-ineligible patients, and 
[looking at] how much duration they 
can get in the front-line setting.

I think we’re also seeing the 
utilization of these drugs in the 
community, off-label, in the front-
line setting. We had done an 
analysis of this in [modified vaccinia 
virus Ankara] patients, as well. 

There’s no way to stop this march 

of front-line BTK use, and I think that’s 
where we’re going to win. I don’t 
see anything to arrest that march….I 
alluded to BTK inhibition in the antigen-
presenting cells, like monocytes, 
macrophages. You heard me allude 
to ITK inhibition in T cells and natural 
killer cells and what impact that might 
[have]. How can we mix and match 
this with other immunotherapies?

I’ll start with [lenalidomide]. 
We do have some early data with 
[lenalidomide], ibrutinib, and rituximab, 
and there’s a really cool study 
of [lenalidomide], rituximab, and 
acalabrutinib that’s ongoing at Cornell. 
We’ll see where we land in that space. 
Certainly, [there are] ongoing data with 
ibrutinib, venetoclax, and rituximab, 
as I mentioned before, and it will be 
very [interesting] to see where that 
WINDOW study that Michael Wang, 
[MD,] is running and where that lands. 
Tycel Phillips, [MD, University of 
Michigan, Ann Arbor, MI]  is building 
out a multicenter phase 2 study of 
venetoclax, rituximab [Rituxan], and 
[lenalidomide], [removing] the BTK out 
in the front-line setting. That’s fantastic 
because now we’ll have a chance to say 
who we think is doing the heavy lifting.

In terms of combinations, what 
we’re seeing is a strong desire to 
move our most active agents into the 
front-line setting, much the same way 
we’ve done in CLL, and begin asking 
fundamental questions about where we 
will land and, even though we should 
never do it, how we evaluate these 
cross-trial comparisons to figure out 
what’s going to be the more effective 
tool, based on whatever subset it 
may be that these particular drugs 
are working better in. The triplet 
of [lenalidomide], rituximab, and 
acalabrutinib works amazing in TP53 
mantle cell; you’re not going to see me 
hesitate to use that as my front-line 
choice, whereas, if the combination 
of [lenalidomide], venetoclax, and 
rituximab works incredibly well with 
a very low toxicity profile in other 
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major subsets, then, you’re not 
going to see me hesitate to reach 
for that, and so on and so forth.

But, when you ask about the march 
of progress, [it] is very simple. We’re 
moving away from chemotherapy. 
Patients don’t want it, and we’ve 
seen over the years [that although] 
high-dose Ara-C stem cell transplant 
may be effective for some subsets of 
mantle cell lymphoma, it’s not always 
very easy to apply that therapeutic 
strategy for patients in the clinic. 
As I mentioned, the median age 
is 68, and we can’t ignore that. 

We didn’t really talk about the 
choice of monoclonal rituximab 
versus obinutuzumab [Gazya] 
versus ublituximab and the other 
ones that are coming down the 
pike, and the answer is we have to 
see. I’m really intrigued by some of 
the [lenalidomide]/obinutuzumab 
studies that have been done 
and are ongoing. I do think that 
there’s potential; I don’t know, 
but I think there’s the potential 
for obinutuzumab to contribute in 
mantle cell lymphoma, particularly 
in patients who have already 
progressed after based therapy. I 
think Brad Kahl [,MD, Washington 
University School of Medicine, St. 
Louis, MO] had mentioned this, as 
well, when he was discussing his 
approach to monoclonal utilization.

I think, eventually, we’re going 
to have to ask how we consolidate 
and what’s the most effective tool 
for consolidation. Do we want to 
continue these medicines, if they are 
working, for 5 years, for 10 years, 
whatever it is? Does it make sense 
to have someone on maintenance 
rituximab strategy indefinitely? The 
answer [that it is] probably not going 
to make sense in terms of health care 
costs and certainly [not] in terms of 
toxicity to the patients. Knowing how 
effective CAR T-cell therapy is, knowing 
that it works in chemorefractory 
disease is compelling. It works in 

the worst of the worst; there’s no 
reason to think it’s not going to work 
in the good mantle cell, either.

You use the early, up-front strategy, 
whatever it is. You capitalize quickly 
on CAR T-cell immunotherapy when 
you think you’ve got “good” T cells, 
and then you watch. Maybe we’ll 
end up in a place where we give 
some kind of maintenance after, 
but I’m hopeful that’s not the case. 
I’m hopeful we then get to stand 
back and say, “All right. See you 
back in 5 years or 10 years or 
if this is a cure, great.” That, to 
me, would be where we need to 
land in mantle cell lymphoma.

Again, to put this in perspective, 
CAR T is the first FDA-approved 
therapy that’s novel since 2013. 
We had ibrutinib, followed 
by acalabrutinib, followed by 
zanubrutinib. We had 3 back-to-
back BTKs; we have off-label use 
of venetoclax. This is the first 
mechanistically new approach 
[used] to treat mantle cell lymphoma 
that’s been FDA approved.

OncLive®: What are the clinical 
implications of incorporating 
CAR T-cell therapy into clinical 
practice for patients with MCL? 
What do you think are the next 
steps with CAR T-cell therapy in 
this space?
PHILLIPS: In my situation, I think 
CAR T as a whole is still probably 
underutilized, in general, to what it 
should be. Obviously, there’s always 
that insurance piece. I do feel like 
there’s a certain patient that we are 
referring right away. In the post-
relapse setting, if a patient has a 
[TP53] mutation, we are referring 
those patients to at least be evaluated 
for CAR T, to at least get insurance 
approval. In most cases we will 
probably not take them to CAR T right 
away, but at least we know that they’re 
approved; if they need [to] be [on CAR 
T], we can transition them quicker.

The data published [show that] CAR 
Ts appear to be agnostic to some of 
the high-risk features that distinguish 
some of the treatment outcomes in the 
front-line setting. Potentially, this could 
be something that could be utilized up 
front in this patient population to see 
if you can get better outcomes in these 
very high-risk patient populations.

I think moving forward, augmentation 
of some of the toxicity from CAR T, 
especially the [neurotoxicity] with 
MCL patients, will be important. In 
the same way we did with the other 
CAR T for DLBCL [diffuse large B-Cell 
lymphoma], the more experience you 
have, the better we’ll do as far as 
managing some of these toxicities 
in these patients we have. Also, I’m 
sure the other CAR-T manufacturers 
... will probably have some data 
and [will] maybe get approval in 
MCL; that will at least give us some 
options in this patient population.

PORTELL: For CAR T-cell therapy, 
the FDA approval is quite broad. 
Technically, nobody in the study had 
not received a BTK inhibitor, but the 

“The data 
published [show 

that] CAR Ts 
appear to be 

agnostic to some 
of the high-risk 

features that 
distinguish some 
of the treatment 
outcomes in the 

front-line setting.” 
−Tycel Phillips, MD
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label does allow patients who have 
never received a BTK inhibitor. We’ve 
been considering it for folks who 
are higher risk, like those who have 
complex cytogenetics and [TP53] 
mutation in the first progression 
after the first line of therapy if 
they’ve progressed. I don’t think that 
[it is] truly evidence-based at this 
point. I think it’s a bit of a logical 
step that when you have those 
patients, other therapies don’t tend 
to work as well, so we want to try 
to do some nonchemotherapy or 
nonmedical based therapy options.

Otherwise, I think that right now, 
that’s probably the best space to 
think of it. BTK inhibitors work 
well in the second-line space, and 
using CAR T-cells in that third-line 
space is a reasonable option. I 
think that like in the first remission 
after chemotherapy, [there] would 
need to be a true head-to-head 
comparison between allogeneic 
stem-cell transplant and CAR-T cell.

OncLive®: What is the role of 
minimal residual disease (MRD) 
in future studies of treatment 
options for patients with MCL?
PHILLIPS: I do think it’s very 
important to future studies. Most 
studies, if they can, should incorporate 
some MRD testing. As of right now, it 
doesn’t have a role because it’s not 
FDA approved; we can’t get it covered 
outside of a clinical trial setting. I 
think the Germans have shown that it 
is very important to get progression-
free survival in MCL patients. I think 
it should be something that should 
be applicable to our clinical practice, 
and hopefully it will be something 
that we will be able to utilize in all 
our patients, even [in] off clinical 
trials. Because, again, attaining MRD 
undetectable status is very important 
to, probably, predicting long-term 
outcomes in this patient population.

I think, from my experience, it’s 
probably a more sensitive barometer 

of disease response and remission 
compared to what we have with 
radiographic studies, [for] which we 
know the cancers have to be a certain 
size to be picked up by computed 
tomography scans and even positron 
emission tomography [PET] scans. 
We have the false negativity that 
comes with PET scans. I do think 
it will be very important moving 
forward, and the more studies that 
incorporate this, the more data we 
get, [and] the more likely we are to 
be able to get an FDA-approved assay 
that we can use for our patients.

As far as which methodology you 
use, whether it’s flow, [real-time 
polymerase chain reaction], or the 
next-gen sequencing study that 
Adaptive uses, I think that’s less 
clear. What’s important is, how in 
depth did you need to be? Is it 10-4 
that’s important, like the Seelow 
group? Do we need 10-5? Do we 
need 10-6? Is there something more 
sensitive what we need? I think that 
question is still to be determined. I 
don’t necessarily know if we’ll get an 
easy answer to that because a lot of 
these studies use different assays, 
and different markers of what they 
call MRD undetectable. For our study, 
it was 10-6, but you have several other 
studies that are using flow, which is 
10-4; then, some studies are getting 
a middle ground, which is 10-5.

The question is, how deep of 
remission do you need to get to 
really prolong these progression-free 
survivals outcomes in these patients? I 
think that’s a question that’s probably 
yet to be answered and probably won’t 
be answered for a while. I think as 
a concept, MRD is very important.

PORTELL: [Regarding MRD, it is] 
really hard to know what to do within 
[MCL] right now. I think it’s helpful 
in a scenario where we’re thinking 
that [we are] at a really good, deep 
level of remission [in which] it’s OK 
to move forward with something like 

allogeneic stem-cell transplant, where 
we know that the level of remission, 
will determine the outcome of the 
procedure. As far as other forms of 
treatment, it’s really hard to know, 
and, mostly, I find that it’s being used 
to evaluate clinical studies at an early 
time point, as opposed to waiting to 
progression-free survival and overall 
survival end points. We can use 
MRD a little bit earlier to determine 
if MRD negativity is a surrogate 
for progression-free survival.

It’s hard to know what to do with it in 
the clinic right now because we don’t 
have a lot of decision-tree points that 
are clear [about what] the next step is, 
from a clinical decision standpoint.

OncLive®: Are there any emerging 
therapies or ongoing trials that 
seem particularly promising to you?
PHILLIPS: So, I did mention the 
bispecifics; you have [tyrosine-protein 
kinase transmembrane receptor 1 
(ROR1)] antibodies. They have some 
ROR1 drug-antibody conjugates. There 
are also several other small molecule 
inhibitors that are out there that are 
showing some promising activities, 
targeting metabolic pathways in MCL. 
I think those things will be important 
as they come out. The fact that they 
aren’t dependent on inhibiting the 
BCL receptor is a key for those.

NIK [NF-ĸB-inducing kinase] has 
continued to prove to be a very 
difficult pathognomonic marker 
to target because it’s not very 
druggable, and a lot of the drugs 
that we use that may target NIK tend 
to have quite a bit of toxicity that 
has limited clinical application. As 
we move along, if we can really find 
something that has a better method 
or mechanism of action that can 
really downregulate NIK without being 
very toxic, [that] will be important.

As far as ongoing clinical trials, 
I think the biggest 1 is [depending 
on] if we can get a readout of the 
[bendamustine rituximab (BR)]  in 
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combination with BTK versus BR 
alone studies that will be important; 
[for example, if] SHINE or ECHO 
ever read out. SYMPATICO, [a trial 
studying] ibrutinib in combination 
with venetoclax versus ibrutinib, will 
be an important study to read out. I 
think a lot of these phase 3 studies 
need to read out because that’s 
the only real way we’re going to 
get some true data as far as what’s 
effective in this patient population.

There are 2 [Cooperative Group 
studies] right now. There’s the one 
study that’s randomizing patients 
to auto plus maintenance versus 
maintenance after high-dose 
chemotherapy based on MRD status. 
I think that’s an important study; 
once [those data come] out, that 
will help give us further information 
whether auto is really needed in those 
who get MRD undetectable status. 
[Biliverdin reductase] versus BR is 
the Cooperative Group study that 
has multiple arms of bendamustine 
[that is looking to see] whether 
maintenance [lenalidomide] makes 
a difference in MCL patients. I 
would think it’s something that 
everybody’s keen to figure out, me 
included, because we included it in 
our trial, and if there’s no benefit, 
then obviously we would take it out.

SHAH: The answer is yes, I’m 
looking forward to it all. ROR1—I’m 
trying to think of some of the other 
targets that are coming down the 
pike. This is the mistake we made 
in 2013. BTKs made such a huge 
splash and a huge, tremendous 
impact in mantle cell lymphoma. The 
argument was “All right, we don’t 
need to invest now in this space. 
How are we going to beat a BTK?”

That was the underlying assumption 

and to a huge detriment to our 
patients. Those of us who treat mantle 
cell lymphoma know what a BTK 
relapse is; the majority [of patients] 
are not going to do well. The disease 
takes on a much more aggressive, 
much more sticky phenotype, where 
you are locked into your lymph nodes, 
and lymph nodes are progressing 
like mad. If you [look at] a leukemic 
variant, you’re going to see, again, a 
white count of 10,000 to 100,000 to 
200,000, and you’re just watching 
as you try to throw things at it to 
knock it down. It’s a very proliferative 
phenotype in the context of BTK 
resistance. Again, we were seeing that 
very early on, both in CLL and mantle 
cell lymphoma; I think we’re still stuck.

I think CAR T is the first one to come 
along and say, “Hey, you know what? 
If you can carry your patient through 
that manufacturing phase, there’s the 
potential here that you can undo this 
horrible phenotype, this horrible variant 
of mantle cell lymphoma.” I would say 
one of the big challenges is carrying 
them through to CAR T-cell therapy, 
and it’s still something where effective 
bridging strategies are desperately 
needed. I’m glad we don’t have barriers 
to venetoclax use, via the National 
Comprehensive Cancer Network, 
despite the fact that it doesn’t 
have a formal label in the space.

I think ROR1, yes; I think novel 
monoclonals, yes; [antibody-drug 
conjugates (ADCs)], yes; I think 
bispecifics, yes. I don’t think there’s 
a one-size-fits-all [answer]. We can 
anticipate that there will still be 
relapses, in spite of CAR T, in spite of 
BTKs, in spite of everything we do; we 
know that there will be relapses. It’s 
not a matter of if there will be relapses. 
Two, you heard me say a lot about how 
we optimize front-line therapy, which 

is the goal is cytoreduction, but there 
may be other things that we can do.

One week into blinatumomab, you see 
this huge shift where these activated 
central memory, and effector memory 
T cells are now being catapulted in the 
peripheral blood. Initially, yes, they go to 
the marrow, they fight the leukemia, the 
lymphoma, whatever it is; but then they 
start spilling over into the blood in huge 
amounts. You talk about collecting your 
T cells. There’s the potential here that 
you get your superproduct that you can 
now bring into the CAR-T space. You’ve 
manufactured those guys; it’s almost 
like manufacturing a tumor-infiltrating 
lymphocyte. You manufactured those 
guys, and then you carry those forward 
into your mantle cell lymphoma, 
into whatever, and it’s great.

[With ADCs] you want to depopulate 
the tumor microenvironment, debulk. 
We still have challenges getting T cells 
to effectively kill tumor cells in a 
hypoxic tumor microenvironment. That’s 
not changed, again, at least in the past 
several years that I’ve been giving CAR 
T and other immunotherapeutics. We 
still have tremendous work to do in 
that space. If you have optimal tools, 
be it an ADC, be it whatever, [you 
can] facilitate that cytoreduction.

I don’t ever dismiss novel 
approaches. I think that there is space 
for all of them, and then it’s up to us 
to figure out how we combine and how 
we sequence. And so, what am I most 
excited about? Just to briefly answer 
your question—I know I’m bad at brief 
answers, and I’m excited about all of 
it. I can’t wait to see us better target 
the mantle cell lymphoma. It tells us 
about the biology, it tells us what’s—
again, as we come up with new targets, 
we’re identifying new drivers, I guess, 
and that’s useful information. n
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