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ABSTRACT ARTICLE HISTORY
Background: This study presents patient-reported outcomes (PROs) from the phase 1/2 BRUIN Received 17 September 2025
(NCT03740529) trial of pirtobrutinib monotherapy for the treatment of B-cell malignancies, Revised 16 December 2025
including chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL) and mantle cell ~ Accepted 17 December 2025
lymphoma (MCL).
Methods: PROs were collected at each cycle using the European Organization for Research and b-cell lymphoma; leukemia:
Treatment of Cancer Quality of Life Questionnaire and item library (IL) sets for CLL/SLL- and pirtobrutinib; quélity of Iife’;
MCL-related symptoms and an Expanded Fatigue measure. Prespecified analyses included patient-reported outcomes;
descriptive change from baseline, time to worsening (TTW) using Kaplan-Meier method, and lon- clinical trial; physical
gitudinal analyses using a mixed model for repeated measures. function

Results: A total of 263 patients with CLL/SLL and 124 with non-blastoid MCL who received pirtobru-

tinib monotherapy after prior BTKi were included in the final PRO analysis. The proportion of

patients with CLL/SLL who improved or remained stable from baseline through Cycle 31 remained

above 80% for physical function (PF), CLL/SLL-related symptoms, fatigue, and global health status/

quality of life (GHS/QoL). The proportion of patients with MCL who improved or remained stable

through Cycle 20 remained above 70% for PF, MCL-related symptoms, fatigue, and GHS/QoL.

Median TTW was not reached in either CLL or MCL. Longitudinal analyses for PF, CLL/SLL-related

symptoms, fatigue, and GHS/QoL consistently met statistically significant and clinically-meaningful

improvement from baseline for CLL. PRO assessments remained stable over time for MCL.

Conclusions: The final analysis from the BRUIN trial demonstrates stability in PROs throughout

the duration of treatment with pirtobrutinib. Most patients with CLL/SLL and MCL reported sta-

ble or improved outcomes throughout the study.

KEYWORDS

PLAIN LANGUAGE SUMMARY

This study presents the final analysis of patient-reported outcomes (PROs) from the phase 1/2
BRUIN trial (NCT03740529) investigating pirtobrutinib monotherapy for the treatment of B-cell
malignancies, including chronic lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL)
and mantle cell lymphoma (MCL). PRO instruments were collected using paper forms at each
patient visit to the study site. This study found that throughout treatment with pirtobrutinib,
more than 80% of patients with CLL reported maintained or improved physical function, CLL/
SLL-related symptoms, fatigue, and global health status/quality of life. More than 70% of
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patients with MCL reported maintained or improved outcomes on similar measures. Overall, this
final analysis of data from the BRUIN trial demonstrates stability in PROs throughout the dur-
ation of treatment with pirtobrutinib for both patients with CLL and those with MCL.

Introduction

BRUIN (NCT03740529) was an open-label, multi-center
phase 1/2 study that investigated the safety and effi-
cacy of pirtobrutinib as monotherapy for the treat-
ment of B-cell malignancies, including chronic
lymphocytic leukemia/small lymphocytic lymphoma
(CLL/SLL, hereafter simply CLL), or non-Hodgkin's
lymphoma, including mantle cell lymphoma (MCL).
Pirtobrutinib is a highly selective, non-covalent Bruton
tyrosine kinase inhibitor (BTKi) that received U.S. Food
and Drug Administration full approval on December 3,
2025 for the treatment of patients with CLL or SLL
who have been previously treated with a covalent BTK
inhibitor (cBTKi) and has accelerated approval based
on the BRUIN trial for adults with relapsed/refractory
MCL after at least two lines of systemic therapy,
including a BTKi (January 2023). BRUIN trial results
showed median progression-free survival (PFS) of
28.4months for CLL (not reached for patients with
MCL)'.

Subsequently, the confirmatory phase 3 trial (BRUIN
CLL-321) met its study endpoints demonstrating the
efficacy of pirtobrutinib for patients with CLL after
prior covalent BTKi-based therapy (NCT04666038). In
this randomized trial of patients with CLL/SLL after
prior cBTKi therapy, PFS was significantly improved
with pirtobrutinib compared to investigator’s choice of
idelalisib plus rituximab or bendamustine plus rituxi-
mab (hazard ratio [HR], 0.54; 95% confidence interval:
0.39-0.75; p=0.0002). Four additional phase 3 trials
are in progress, designed to further evaluate the effi-
cacy of pirtobrutinio among patients with CLL
(NCT05254743, NCT05023980, NCT04965493) or MCL
(NCT04662255).

While clinical efficacy has been demonstrated
through the completed clinical trials, it is also impor-
tant to evaluate the impact of this novel agent on
patient experience. Previous interim analyses of
patient-reported outcomes (PROs) from a datacut in
February 2023 revealed that among patients with CLL,
more than 70% of patients in the BRUIN trial main-
tained or improved physical function, quality of life,
and CLL/SLL-related symptoms over the first 24 cycles
of pirtobrutinib treatment. Similarly, interim analyses
of those with MCL in the BRUIN trial found that >75%
maintained or improved physical function, quality of
life, and MCL-related symptoms during the first 11

cycles of pirtobrutinib treatment®. Subsequently, the
phase 3 randomized trial (BRUIN CLL-321) demon-
strated that among patients randomized to pirtobruti-
nib, clinically meaningful improvements in PROs from
baseline were observed at all post-baseline assess-
ments through week 25 of the study’®. The subse-
quent and final analysis of PROs from the Phase 1/2
BRUIN trial was conducted using the final datacut in
January 2025, which includes nearly two years of add-
itional follow up since the interim analysis. Secondary
endpoints in the BRUIN trial included an investigation
of clinical response categories with patient-reported
symptoms and physical functioning. Exploratory end-
points evaluated PROs throughout the duration of pir-
tobrutinib treatment and are reported here with the
final analysis of the BRUIN trial.

Methods

The BRUIN trial included a cohort of patients with CLL
who had received at least two prior lines of therapy,
including a cBTKi-containing regimen, as well as a
cohort of patients with non-blastoid MCL after prior
cBTKi-based therapy. Details of the study design and
cohort enrolled to this trial are published elsewhere’.
The BRUIN study protocol was approved by the insti-
tutional review boards or independent ethics commit-
tees overseeing each participating clinic site
(supplemental content). The study was done in com-
pliance with the Declaration of Helsinki, Good Clinical
Practice guidelines, and local laws. All patients pro-
vided written informed consent.

There were two PRO-related secondary endpoints
in the BRUIN trial for patients with MCL': to determine
the association of clinical tumor response categories
with improvement in cancer-related symptoms; and?
to determine the association of clinical tumor
response categories with improvement in physical
functioning. Similar endpoints evaluating these associ-
ations were included in the trial as exploratory end-
points for patients with CLL. Exploratory endpoints
also included descriptive analyses of change in PROs
from baseline, time to worsening (TTW), and longitu-
dinal analyses of PROs throughout the treatment
period. All endpoints and analyses presented in this
work were pre-specified in a PRO statistical analysis
plan.



PRO instruments

Study endpoints were assessed using the European
Organization for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire Core-30 (QLQ-
C30). The QLQ-C30 includes five functional assessment
scales (physical, role, cognitive, emotional, and social),
three symptom scales (fatigue, pain, and nausea and
vomiting), a global health status/quality of life (GHS/
Qol) scale, and six single items assessing other symp-
toms commonly reported by patients with cancer. All
scores are recorded from 0 to 100. Higher scores rep-
resent better physical functioning and better GHS/
Qol, whereas higher scores represent worse symp-
toms for CLL/SLL- and MCL-related symptoms and
fatigue.

Cancer-related symptoms were evaluated using
MCL-related symptom and CLL/SLL-related symptom
scales, which were derived from the EORTC Item
Library (IL) sets®. The MCL-related symptom scale
(IL88) was derived including items of nausea, fatigue,
general pain, and lack of appetite from the QLQ-C30,
items assessing night sweats, fever/chills, and fatigue
items from the IL63. The CLL/SLL-related symptom
scale (IL87) was derived from 13 items in the IL87 set
(QLQ-30 items of dyspnea, fatigue, general pain, sleep
problems, lack of appetite, and nausea; as well as IL58
items of night sweats, fever/chills, and additional
fatigue items). Additionally, an expanded measure of
fatigue was evaluated that combined the fatigue items
from the QLQ-C30 along with the fatigue items from
the IL58 or IL63 item sets included in the cancer
symptom scales. The development and psychometric
properties of these instruments have previously been
reported®®.

Timing of PRO assessments

All PRO instruments were collected using paper forms
at each patient visit to the study site, starting at Cycle
1Day 1 (baseline) prior to study drug administration.
PRO assessments were planned to occur at each treat-
ment cycle (approximately at 28-day intervals)
throughout the study treatment period. The
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implementation of the BRUIN trial corresponded with
the COVID-19 epidemic, and clinic visits were reduced,
resulting in patient visits at approximately every other
cycle of treatment or as needed for care. Given the
range of timing of PRO assessments, the analysis plan
defined windows for clinic visits that were assigned
for both scheduled and unscheduled visits to ensure
the PRO data analyzed would be consistent across all
patients enrolled to the study. Date of PRO comple-
tion was assigned a cycle number, with the allowable
window corresponding to the date of the start date of
the treatment cycle to the day immediately prior to
the subsequent cycle start date.

Statistical methods

The relationship between clinical tumor response cate-
gories of complete response, partial response, stable
disease, and progressive disease was summarized
descriptively by PRO response, defined by pre-
specified clinically meaningful within-patient change
thresholds (i.e. the smallest amount of change that
would be considered meaningful to an individual
patient) in physical function, CLL/SLL- and MCL-related
symptoms, and fatigue (Table 1). Meaningful-change
thresholds for improvement were assessed based on
analysis of blinded data from BRUIN and were further
confirmed on combined blinded trial data in patients
with CLL and MCL, while those for worsening were
based on published recommendation thresholds for
EORTC QLQ-C30'%'% For patients with CLL, additional
categories of complete response with incomplete
bone marrow recovery, nodular partial response, and
partial response with lymphocytosis were evaluated.
Tumor response categories were collapsed to corres-
pond to the assessment of best overall response rate
(ORR) reported in the trial>. Patients who had
improved physical function, symptoms, or fatigue
were defined as patients whose change in score from
baseline was greater than the meaningful within-
patient improvement threshold at the time of tumor
response assessment. Sensitivity analyses were con-
ducted describing tumor response categories with
PRO response at any time during the study.

Table 1. Thresholds of minimal clinically important difference (MCID).

Instrument

Descriptive and time to event analyses, patient-level changes from baseline

Longitudinal analyses

Threshold for meaningful

Threshold for meaningful Threshold for meaningful

improvement10 worsening10 improvement (group-level
change)"
CLL/SLL-related Symptoms'? —15.38 +10.25 —40
MCL-related Symptoms'? —-10.25 +10.25 —4.0
Fatigue'? —-16.66 +11.11 -4.0
Physical function +13.33 —13.33 +2.0
Global health status/quality of life +16.66 —16.66 +5.0
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The proportion of patients who improved, remained
stable, or worsened from baseline, based on their indi-
vidual change, were described at each cycle of treat-
ment for physical function, CLL/SLL- and MCL-related
symptoms, fatigue, and GHS/QoL using pre-specified
meaningful within-patient change  thresholds
(Table 1)'%.

Time to worsening (TTW) was evaluated using a
Kaplan-Meier approach for physical function, CLL/SLL-
and MCL-related symptoms, fatigue, and GHS/QolL.
Events were defined as the first observation of wor-
sening that was sustained through at least one subse-
quent assessment or patient death, whichever
occurred first. Worsening in each PRO endpoint was
defined based on the same pre-specified clinically
meaningful within patient change thresholds as the
descriptive analyses (Table 1). Patients without events
were censored at their last observed study clinic visit.
As a sensitivity analysis, these analyses were replicated
estimating time to first deterioration (TTFD) using all
participants as well as excluding those who could not
worsen from baseline.

Mixed model for repeated measures (MMRM) analy-
ses were used to estimate change in PRO scores from
baseline (least square means [LSM]) over time. The
response variable was the change in score from base-
line at each post-baseline visit and the explanatory
variables were time from baseline (study visit), with
post-baseline visits (included as a categorical variable)
as a fixed effect, baseline score as a covariate, and the
individual patient as a random effect. A compound-
symmetric covariance structure was used (as the
model did not converge with an unstructured covari-
ance structure). Change from baseline (LSM at each

Patients with CLL/SLL
Prior cBTKi exposure
N=263

l

Number treated
N=263

l

Number continuing to receive
pirtobrutinib as of January 2025
N=39

l

Reason for treatment

discontinuation
Progressive disease=141
Adverse events=32
Investigator decision=8
Concurrentillness=6
Patient withdrawal=5
Other=13
Study was terminated=1
Death=18

study visit) was interpreted following published guide-
lines for within-group changes based on EORTC QLQ-
C30 scores (Table 1), which represent the smallest
improvement that is considered clinically relevant at
the population level''.

All analyses were conducted by a third-party
research organization (Allucent) using SAS 9.4, with
statistical significance defined as p < 0.05 (nominal p-
values, not controlled for alpha risk). All analyses were
descriptive in nature, and no adjustments for multipli-
city of testing were conducted. The data cutoff for this
final analysis was 27 January 2025.

Results
Study cohorts

There were 263 patients with CLL who had prior cBTKi
exposure included in the final analysis with a median
(interquartile range [IQR]) follow-up of 46.5 months
(35.5, 54.7) from study enrollment. At the time of the
data cutoff for this analysis, 39 patients with CLL
remained on study (Figure 1). Detailed characteristics
of this cohort are published elsewhere’. Baseline PRO
completion among patients with CLL was 82.1%. Data
were available for the most patients with CLL at alter-
nating visits until Cycle 31, at which point only 95
patients (36.1% of those enrolled) remained on study
treatment.

There were 124 patients with non-blastoid MCL
included in the final PRO analysis with a median (IQR)
follow up on study of 39.7 months (IQR: 27.8, 45.0). At
the time of the data cutoff for this analysis, 9 patients
with MCL remained on study (Figure 1). Detailed

Patients with non-blastoid MCL
Prior cBTKi exposure
N=124

l

Number treated
N=124

l

Number continuing to receive
pirtobrutinib as of January 2025
N=9

l

Reason for treatment

discontinuation
Progressive disease=81
Adverse events=17
Investigator decision=4
Patient withdrawal=2
Other=3
Death=8

Figure 1. Patient disposition on the BRUIN phase 1/2 trial as of January 2025.
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Figure 2. Categories of clinically-meaningful change from baseline in physical function, by clinic visit.

n* =number of evaluable patients.

characteristics of this cohort are published elsewhere’.
Only 23 patients (18.5%) remained on study by Cycle
20; PRO data are not reported after this point in time
as patients were no longer on study to permit data
collection. PRO data were considered evaluable for

those visits where more than 65% of patients remain-
ing on study completed PRO instruments; visits with
high missingness were considered unevaluable.
Patterns of missingness were largely due to the timing
of this study, which coincided with the COVID-19
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missing=27) missing=19) missing=12) missing=11) missing=13) missing=9) missing=8) missing=7)

B Worsened ™ Stable ®Improved

Figure 3. Categories of clinically-meaningful change from baseline in CLL/SLL or MCL-related symptoms, by clinic visit.
n* =number of evaluable patients.

pandemic. To reduce contact between individuals,  forms used for PRO data. Furthermore, the patterns of
patient visits to the clinic were reduced, limiting the  in-clinic visits were inconsistent, leading to completion
ability for study participants to complete the paper  of forms that were not within similar time windows
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Figure 4. Categories of clinically-meaningful change from baseline in fatigue, by clinic visit.

n* = number of evaluable patients.

for analysis. Therefore, only visits where the
majority of patients provided data were used, as the
remaining particpants tended to complete paper
forms on visits when fewer patients attended the
clinic in person.

Descriptive PRO data

For the CLL cohort, the baseline mean score was 80.8
(standard deviation [SD]=19.5) for physical function,
24.7 (SD = 18.4) for CLL/SLL-related symptoms, 33.4
(SD = 24.7) for fatigue and 61.6 (SD = 23.2) for
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Figure 5. Categories of clinically-meaningful change from baseline in global health status/quality of life by clinic visit.

n* =number of evaluable patients.

GHS/QoL. For MCL, baseline mean scores were 83.6
(SD = 18.0) for physical function, 21.2 (SD = 17.7) for
MCL-related symptoms, 29.4 (SD = 23.3) for fatigue,
and 62.6 (SD = 23.4) for GHS/QolL.

Most patients with CLL and MCL reported stable or
clinically improved PROs at each of the evaluable
post-baseline visits. The proportion of patients with

CLL who improved or remained stable from baseline
through Cycle 31 ranged from 83.1 to 94.1% for phys-
ical function, 88.0 to 94.7% for CLL/SLL-related symp-
toms, 82.3 to 90.5% for fatigue, and 85.6 to 92.0% for
GHS/QoL (Figures 2 to 5). The proportion of patients
with MCL who improved or remained stable from
baseline through Cycle 20 ranged from 87.5 to 100.0%
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Table 2. Change from baseline in patient-reported outcomes by tumor response categories for patients with CLL.

Complete/ partial response Stable disease Progressive disease Tumor response not evaluable
N =200 N=47 N=38 N=8

PRO assessment at the time of tumor response
Physical function, n (% of tumor response category)

Improvement 40 (30.5%) 6 (16.7%) 0 (0.0%) 0

No improvement 91 (69.5%) 30 (83.3%) 3 (100.0%) 0

Missing 69 11 5 8
CLL/SLL-related symptoms, n (% of tumor response category)

Improvement 42 (32.1%) 7 (19.4%) 0 (0.0%) 0

No improvement 89 (67.9%) 29 (80.6%) 3 (100.0%) 0

Missing 69 11 5 8
Fatigue, n (% of tumor response category)

Improvement 59 (43.1%) 8 (22.2%) 0 (0.0%) 0

No improvement 78 (56.9%) 28 (77.8%) 3 (100.0%) 0

Missing 63 11 5 8

PRO assessments throughout the follow up period®
Physical function, n (% of tumor response category)

Improvement 78 (49.1%) 15 (38.5%) 1 (25.0%) 0

No improvement 81 (50.9%) 24 (61.5%) 3 (75.0%) 0

Missing 41 8 4 8
CLL/SLL-related symptoms, n (% of tumor response category)

Improvement 79 (49.7%) 15 (38.5%) 1 (25.0%) 0

No improvement 80 (50.3%) 24 (61.5%) 3 (75.0%) 0

Missing 41 8 4 8
Fatigue, n (% of tumor response category)

Improvement 99 (61.9%) 15 (38.5%) 1 (20.0%) 0

No improvement 61 (38.1%) 24 (61.5%) 4 (80.0%) 0

Missing 40 8 3 8

Abbreviations. PRO, patient reported outcome; CLL/SLL, chronic lymphocytic leukemia/small lymphocytic lymphoma.

Note: Percentage is calculated for those patients evaluable for both tumor and patient-reported outcome assessment.

“Clinically-meaningful improvement was defined as at one or more PRO assessments reaching the threshold for clinically-meaningful improvement at
any time during the study.

Table 3. Change from baseline in patient-reported outomes by tumor response categories for patients with MCL.

Complete/ partial response Stable disease Progressive disease Not evaluable
N=61 N=22 N=32 N=9

PRO assessment at time of tumor response
Physical function, n (% of tumor response category)

Improvement 6 (14.3%) 1 (5.9%) 3 (17.6%) 0

No improvement 36 (85.7%) 16 (94.1%) 14 (82.4%) 0

Missing 19 5 15 9
MCL-related symptoms, n (% of tumor response category)

Improvement 14 (35.0%) 4 (25.0%) 2 (12.5%) 0

No improvement 26 (65.0%) 12 (75.0%) 14 (87.5%) 0

Missing 21 6 16 9
Fatigue n (% of tumor response category)

Improvement 12 (30.0%) 2 (12.5%) 3 (18.8%) 0

No improvement 28 (70.0%) 14 (87.5%) 13 (81.3%) 0

Missing 21 6 16 9

PRO assessments throughout the follow up period®
Physical function, n (% of tumor response category)

Improvement 14 (28.6%) 2 (10.0%) 6 (30.0%) 0

No improvement 35 (71.4%) 18 (90.0%) 14 (70.0%) 2

Missing 12 2 12 7
MCL-related symptoms, n (% of tumor response category)

Improvement 20 (40.8%) 5 (26.3%) 5 (26.3%) 0

No improvement 29 (59.2%) 14 (73.7%) 14 (73.7%) 2

Missing 12 3 13 7
Fatigue, n (% of tumor response category)

Improvement 28 (57.1%) 5 (26.3%) 5 (26.3%) 2

No improvement 21 (42.9%) 14 (73.7%) 14 (73.7%) 0

Missing 12 3 13 7

Abbreviations. PRO, patient reported outcome; MCL, Mantle cell lymphoma.

Note: Percentage within the response category was calculated for those patients evaluable for assessment.

?Clinically-meaningful improvement was defined as at one or more PRO assessments reaching the threshold for clinically-meaningful improvement at
any time during the study.
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*p < 0.05 compared to baseline.

for physical function, 82.4 to 94.1% for MCL-related
symptoms, 70.6 to 94.1% for fatigue, and 82.2 to
95.0% for GHS/QolL, (Figures 2 to 5).

Relationship of clinical tumor response and PRO
improvement categories

The proportion of patients who reached a clinically
meaningful threshold of improvement in PRO scores
at the time of best overall response is summarized in
Table 2 (CLL) and Table 3 (MCL). There was no clear
pattern in the proportion of patients with PRO
improvements either at the time of tumor response or
throughout the follow-up period by tumor response
category, given the small sample sizes for the stable

and progressive disease categories. Sensitivity analyses
evaluating PROs at any time during the study did not
enhance the ability to interpret these findings (Tables
2 and 3).

Time to worsening of PRO outcomes

Median TTW was not reached for any of the PRO end-
points due to the low rate of PRO worsening or death
events among patients treated with pirtobrutinib. For
patients with CLL, censoring rates were 76.9% for
physical function, 78.8% for CLL/SLL-related symptoms,
and 73.0% for fatigue, and 78.1% for GHS/QolL. For
MCL, censoring rates were 88.7% for physical function,
87.6% for MCL-related symptoms, 85.7% for fatigue,
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and 84.0% for GHS/QoL. Sensitivity analyses evaluating
time to first worsening similarly did not reach a
median due to the high levels of censoring; most
patients did not experience any worsening event.

Longitudinal analyses

MMRM analyses are presented in Figures 6 to 9. The
results of longitudinal analyses demonstrate that phys-
ical function consistently met both a clinically mean-
ingful and statistically significant improvement from
baseline for patients with CLL through Cycle 31.
However, physical function remained stable over time

for MCL with no significant differences from baseline;
no LSM met a clinically meaningful threshold (Figure
6). Similarly, CLL/SLL-related symptoms consistently
met clinically meaningful and statistically significant
thresholds for improvement for patients with CLL.
MCL-related symptoms were not significantly different
from baseline with neither clinically meaningful wor-
sening nor improvement observed for those with MCL
over time through Cycle 20, other than at Cycle 2.
(Figure 7). Similar patterns were observed for fatigue,
where patients with CLL demonstrated statistically sig-
nificant and clinically meaningful improvements in
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fatigue; whereas patients with MCL remained stable
over time with no significant or meaningful change
observed (Figure 8). GHS/QoL demonstrated consist-
ently statistically significant and clinically meaningful
changes from baseline for patients with CLL. This
improvement threshold was reached only at Cycles 2
through 5, Cycle 13, and Cycle 16 for patients with
MCL, for whom the majority of post baseline GHS/QoL
assessments remained stable over time (Figure 9).

Discussion

The final analysis from the BRUIN phase 1/2 trial after
an additional 2years of study follow up continues to

demonstrate the stability in PROs throughout the dur-
ation of treatment with pirtobrutinib. Treatment with
pirtobrutinib in this study achieved a clinically mean-
ingful improvement in PROs among patients with CLL.
Patients with MCL remained stable, which remains a
favorable outcome in that very few patients experi-
enced any worsening of PRO during study treatment.
It is likely that the small sample size in the MCL cohort
precluded the identification of mean improvements
that met a clinically-meaningful threshold for longitu-
dinal analyses,. The small sample size, combined with
the patterns of data collection in the BRUIN trial that
led to low rates at some clinic visits, preclude defini-
tive conclusions. Overall, the trends in descriptive
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analyses showed similar patterns as CLL in the propor-
tion of patients experiencing stable and improved out-
however these results should not be
overinterpreted given the limitations of the MCL
cohort. Common to all oncology trials, the number of
evaluable patients decreases over time as patients dis-
continue study treatment, as most trials, including
BRUIN, only treat patients until disease progression.
Therefore, as patients discontinue the study treatment,
fewer and fewer patients are available for PRO assess-

comes,

ment. After the two-year period, fewer available
patients completed the PRO assessments, which limits
the interpretation of longer-term outcomes during
treatment from this study. This limitation has in part

been overcome by the subsequent phase 3 trial,
which reports PROs among patients with CLL for a
longer period of time'.

Patients with relapsed/refractory MCL have poor
outcomes, particularly after failing covalent BTKi ther-
apy, and the need to maintain quality of life remains
central to treatment selection as disease progresses'”.
The ongoing randomized phase Il trial of (MCL-321)
includes similar PRO endpoints to the BRUIN trial, with
an additional endpoint evaluating tolerability of treat-
ment. This trial was designed to enroll 500 patients
randomized 1:1 to pirtobrutinib versus investigator’s
choice of cBTKi monotherapy'®> and has the potential
to provide a larger sample that may improve the
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ability to evaluate PROs among patients with MCL
receiving pirtobrutinib. Further work is needed to
understand the relationship of quality of life measures
with disease progression, which was limited by the
low progression events in this study.

Patients diagnosed with CLL have a five-year sur-
vival rate in excess of 85%, which continues to
improve as novel therapies and targeted treatment
strategies are becoming more widely utilized'®'’.
Because CLL is a chronic disease with the potential of
prolonged durations of treatment, the maintenance of
quality life is extremely important. Patients with MCL
on the other hand, have a five-year survival rate of
approximately 50%'2. Treatment with pirtobrutinib in
this study achieved a clinically meaningful improve-
ment in PROs among patients with CLL. The outcomes
of PROs were hypothesized to be associated with clin-
ical response outcomes. This study was unable to fully
evaluate this hypothesis given the low number of PRO
responses across all clinical response categories at the
time of tumor assessment. Future research may con-
sider using a wider window of PRO response out-
comes to evaluate the trajectory of patient outcomes
leading up to broader response categories with a
larger patient sample. The data in this study were
insufficient to draw definitive conclusions related to
this association.

PRO data from other studies are relatively limited
for patients with either CLL or MCL. A systematic
review of publications from 2018 to 2024 identified 10
trials reporting PROs in CLL'®. This review found that
among trials of lymphoma, leukemia and myelodys-
plastic syndrome, only about half of identified clinical
trials collected PROs at all, and of those that did,
barely one-third reported the outcomes in the primary
manuscript. A systematic review prior to the publica-
tion of the PRO outcomes of pirtobrutinib found only
five studies reporting these outcomes among patients
with MCL over an 11-year period®’. This low rate of
data generation has led to a gap in knowledge for
patients about what to expect while receiving anti-
cancer treatments for these diseases, whether it be
CLL or MCL. Preliminary PRO data from the phase 3
trial of pirtobrutinib in CLL as compared to investiga-
tor's choice of idelalisib plus rituximab or bendamus-
tine plus rituximab (NCT04666038) support the
findings of the BRUIN phase 1/2 PRO analyses pre-
sented here’. In both the phase 1/2 and phase 3 trials
of pirtobrutinib, the majority of patients treated with
pirtobrutinib demonstrated stable or improved PROs
over time. Trials of first- versus second-generation
cBTKi therapy have also shown that for patients with

CLL, these targeted cancer therapies also tend to
maintain or improve quality of life over time?'.The
CLL-314 study (NCT05254743) will evaluate PRO out-
comes for the first-generation covalent BTKi, ibrutinib,
versus the non-covalent BTKi, pirtobrutinib; however,
results for the PRO endpoints are not yet available.

Conclusion

It is imperative that PRO data are collected and disse-
minated so that patients and their providers can have
a complete body of information to inform shared
treatment decision making across all therapies avail-
able for patient care. The maintenance and improve-
ment of quality of life is extremely important for
patients with CLL or MCL. This study adds to the body
of knowledge regarding patient experience while
receiving pirtobrutinib, and continues to show the sta-
ble and improved outcomes that patients can expect
following treatment initiation.
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