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REGULAR ARTICLE

Impact of prior inotuzumab ozogamicin treatment on
brexucabtagene autoleucel outcomes in adults with B-cell ALL

Ibrahim Aldoss," Gregory W. Roloff,? Rawan Faramand,® Noam E. Kopmar,* Chenyu Lin,” Anjali S. Advani,® Simone E. Dekker,**°

Vishal K. Gupta,” Timothy E. O'Connor,® Nikeshan Jeyakumar,® lborahim N. Muhsen,'® Yannis Valtis,"" Amy Zhang,® Katharine Miller,”
Katherine Sutherland,® Kaitlyn C. Dykes,'> Mohamed Ahmed,'® Evan Chen,"* Hector Zambrano,'® Danielle Bradshaw,'® Santiago Mercadal,'”
Marc Schwartz,'® Sean Tra(:y,19 Bhagirathbhai Dholaria,>® Michal Kubiak,'® Akash Mukherjee,21 Navneet Majhail,22 Minoo Battiwalla,?

Luke Mountjoy,23 Shahbaz A. Malik,?* John Mathews,?® Paul Shaughnessy,26 Aaron C. Logan,?” Abdullah Ladha,?® Maryann Stefan,®
Caitlin Guzowski,>® Rasmus T. Hoeg,?® Talal Hilal,®" Jozal Moore,®*> Matthew Connor,*® Kristen M. O'Dwyer,? LaQuisa C. Hill,"°

Stephanie B. Tsai,® Joshua Sasine,'® Melhem M. Solh,° Catherine J. Lee,'” Vamsi K. Kota,'® Divya Koura,'> Muthu Veeraputhiran,®*

Betsy Blunk,?*> Caspian Oliai,” Jessica T. Leonard,® Noelle V. Frey,?® Jae H. Park,"" Marlise R. Luskin,'* Veronika Bachanova,'® Ahmed Galal,®
Michael R. Bishop,” Wendy Stock,” Ryan D. Cassaday,” Vinod Pullarkat,’ Bijal D. Shah,® and Lori S. Muffly®

"Division of Leukemia, Department of Hematology and Hematopoietic Cell Transplantation, City of Hope National Medical Center, Duarte, CA; ?Section of Hematology/Oncology,
Department of Medicine, University of Chicago, Chicago, IL; ®Department of Malignant Hematology, Moffitt Cancer Center, Tampa, FL; *Division of Hematology and Oncology,
Department of Medicine, University of Washington, Seattle, WA; ®Division of Hematologic Malignancies and Cellular Therapy, Duke University, Durham, NC; ®Department of
Hematologic Oncology and Blood Disorders, Cleveland Clinic Taussig Cancer Center, Cleveland, OH; ” Division of Hematology & Oncology, University of California, Los Angeles,
CA,; ®Division of Hematology/Oncology, Loyola University Medical Center, Maywood, IL; ®Division of Blood and Marrow Transplantation and Cellular Therapy, Stanford University
School of Medicine, Stanford, CA; '°Section of Hematology and Oncology, Department of Medicine, Baylor College of Medicine, Houston, TX; ! Department of Hematology and
Oncology, Memorial Sloan Kettering Cancer Institute, New York, NY; ">Department of Medicine, Division of Hematology and Oncology, University of California, San Diego, CA;
13Department of Hematology and Oncology, Cedars Sinai Medical Center, Los Angeles, CA; 14 Adult Leukemia Program, Dana-Farber Cancer Institute, Boston, MA;
"®Department of Transplant and Cellular Therapy, Sarah Cannon Cancer Institute, Tampa, FL; '®Department of Medicine, Division, Hematology and Oncology, Georgia Cancer
Center at Augusta University, Augusta, GA; '"Transplant and Cellular Therapy Program, University of Utah, Huntsman Cancer Hospital, Salt Lake, UT; '®Department of
Hematology and Oncology, University of Colorado, Anschutz Medical Center, Aurora, CO; '®Division of Hematology, Oncology and Transplantation, University of Minnesota,
Minneapolis, MN; 2°Division of Hematology and Oncology, Department of Medicine, Vanderbilt University Medical Center, Nashville, TN; %' Department of Hematology and
Oncology, Oncology Hematology Care, Cincinnati, OH; 2?Department of Transplant and Cellular therapy, Sarah Cannon Cancer Institute, Nashville, TN; 2°Department of
Lymphoma, Colorado Blood Cancer Institute, Denver, CO; 2*Center for Blood Cancer and Oncology, Texas Transplant Institute, Austin, TX; 2°Department of Transplant and
Cellular Therapy, Sarah Cannon Cancer Center, Midland, TX; 26Department of Transplant and Cellular Therapy, Sarah Cannon Cancer Center, San Antonio, TX; 27Department of
Medicine, Division of Hematology and Blood and Marrow Transplantation, University of California, San Francisco, CA; 2®Department of Hematology, University of Southern
California, Los Angeles, CA,; 2°Blood and Marrow Transplant Program, Northside Hospital, Atlanta, GA; 30 Department of Internal Medicine, Division of Hematology and Oncology,
University of California, Davis, CA; ®' Division of Hematology and Medical Oncology, Mayo Clinic, Rochester, MN; 2Division of Hematology/Oncology, Department of Medicine,
University of Rochester Medical Center, Rochester, NY; 33Division of Hematology-Oncology, Department of Medicine, University of Pennsylvania, Philadelphia, PA; 34 Department
of Hematology and Oncology, University of Arkansas Medical Center, Little Rock, AR; and **Division of Hematology-Oncology, Oregon Health Science, Portland, OR

m The effect of prior inotuzumab ozogamicin (InO) treatment on brexucabtagene autoleucel

. (brexu-cel) outcomes remains unclear in adults with acute lymphoblastic leukemia (ALL).
* InQ-exposed PRI We conducted a retrospective multicenter analysis of 189 patients with relapsed/refractory
lelcth,R/R ?-ALL ha\;f ALL treated with brexu-cel. Over half of the patients received InO before brexu-cel (InO
Erg;:ilzlu C:rrgfj; er exposed). InO-exposed patients were more heavily pretreated (P = .02) and frequently had
those wh’opwere Y active marrow disease before apheresis (P = .03). Response rate and toxicity profile after
nonresponders to InO brexu-cel were comparable for InO-exposed and InO-naive patients; however, consolidation
therapy after brexu-cel response was used at a higher rate in InO-naive patients (P = .005).
With a median follow-up of 11.4 months, InO-exposed patients had inferior progression-
free survival (PFS; P = .013) and overall survival (OS; P = .006) in univariate analyses;
reflects selection of however, prior InO exposure did not influence PFS (hazard ratio, 1.20; 95% confidence
patients with intrinsically interval, 0.71-2.03) in multivariate models. Within InO-exposed patients, InO responders
adverse-risk ALL. had superior PFS (P =.002) and OS (P < .0001) relative to InO-refractory patients. The timing

« The negative association
is unrelated directly to
InO per se; rather, it
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of administering InO did not affect brexu-cel outcomes, with comparable PFS (P = .51) and
OS (P = .86) for patients receiving InO as bridging therapy or before apheresis. In
conclusion, although InO exposure was associated with inferior survival outcomes after
brexu-cel in unadjusted analyses, these associations were no longer significant in
multivariate analyses, suggesting it is unlikely that InO negatively affects brexu-cel efficacy.
Our data instead imply that InO-exposed recipients of brexu-cel tend to be higher-risk

patients with intrinsic adverse leukemia biology.

Introduction

Over the last decade, the treatment landscape of relapsed/
refractory (R/R) B-cell acute lymphoblastic leukemia (B-ALL) has
considerably transformed with the approval of several effective
targeted and immune-based salvage agents.' Blinatumomab, a
CD3-CD19 T-cell engager antibody, and inotuzumab ozogamicin
(InO), an anti-CD22 antibody drug conjugate, have established
superiority over multiagent chemotherapy in adults with R/R B-ALL
in phase 3 studies.>® Nonetheless, remission duration after blina-
tumomab and InO is short, and relapse is common in the absence
of a curative consolidative strategy afterward.>*® Recently, the
approval of CD19-targeted chimeric antigen receptor (CAR) T-cell
therapy (CAR-T) in children and adults has generated substantial
promise in the R/R B-ALL arena, considering outstanding remis-
sion rates in addition to remission durability in a subset of treated
patients.®® Brexucabtagene autoleucel (brexu-cel) is the only US
Food and Drug Administration—approved CD19-directed CAR-T
for adults with R/R B-ALL.”'® Among 55 patients with R/R B-
ALL who underwent infusion treated in the phase 2 part of the
ZUMA-3 study, 39 (71%) responded with a median duration of
remission approaching 13 months.” Real-world and registry data
for brexu-cel use in adults with R/R B-ALL were reported by several
groups, including the Center for International Blood and Marrow
Transplant Research, the Real-World Outcomes Collaborative of
CAR-T in Adult ALL (ROCCA), and the Group for Research on
Adult Acute Lymphoblastic Leukemia, and they have validated
brexu-cel high complete remission (CR) rate (range, 77%-90%),
negative minimal residual disease (MRD) rates (92% and 82%) and
survival outcomes (median overall survival [OS], 15.6 months)."'"®

In contrast to InO and blinatumomab, CAR-T is an autologous
cellular therapy product that requires manufacturing time
(~2-3 weeks) and is associated with unique immunologic toxic-
ities similar to blinatumomab; nonetheless, they occur at higher
rates and severity. With access to several targeted agents in R/R
B-ALL, uncertainty persists regarding the optimal sequence of
various salvage therapies. InO and brexu-cel share the same
indication for R/R B-ALL, and brexu-cel-treated patients may
have received prior InO treatment either before considering
brexu-cel or after collecting T cells as a bridging therapy to
maintain disease control while manufacturing CAR-T cells. Small
scale studies have explored the influence of prior therapy with InO
on post—CAR-T outcomes and have demonstrated mixed and
inconclusive findings.®'41°

Using a large population-based data set of adults with R/R B-ALL
treated with commercial brexu-cel, we sought to understand the
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impact of prior InO therapy on brexu-cel outcomes. We additionally
examined whether response to InO and/or timing of InO before
brexu-cel influenced outcomes.

Methods

The ROCCA cohort was used for this analysis. ROCCA is a
multicenter initiative that aggregates retrospective patient data that
include 31 CAR-T centers across the United States, encompass-
ing both academic and community-based institutions. Institutional
review board approval was pursued at individual sites, and data-
sharing agreements were formed between participating sites and
Stanford University. Data were entered into a HIPAA-compliant
database maintained by Stanford University.

The purpose of this study was to describe clinical characteristics,
toxicity profiles, response rates, and survival outcomes among
patients treated with brexu-cel for R/R B-ALL according to their
prior treatment with InO.

Patients

Adult patients (aged >18 years) with R/R B-ALL who received
brexu-cel as a standard-of-care therapy between October 2021
and August 2023 were included, with at least 3 months of follow-
up after brexu-cel infusion or death. Data lock for analysis occurred
on 30 October 2023. Individuals who were treated with brexu-cel
as part of an expanded access protocol before US Food and
Drug Administration approval were excluded.

Assessment of clinical outcomes

Response assessment, evaluated by bone marrow disease was
performed around day +28 after brexu-cel, with MRD assessment
performed per local institutional practices. MRD methodologies
included flow cytometry, quantitative reverse transcription poly-
merase chain reaction for BCR::ABL1 fusion, or next-generation
sequencing/ClonoSEQ (Adaptive Biotechnologies). When appro-
priate and per clinician discretion, involved areas of extramedullary
disease (EMD) or central nervous system involvement were moni-
tored longitudinally with imaging and/or cerebrospinal fluid evalu-
ation. CR was defined as <5% lymphoblasts in the bone marrow,
absence of circulating lymphoblasts or EMD, an absolute neutro-
phil count >1000 cells per pL, and a platelet count >100 000/pL.
Complete response with incomplete hematologic recovery (CRI)
was defined as CR with either platelet count <100 000 cells per
pL and/or absolute neutrophil count <1000/uL. Response was
defined as either CR or CRi. Central nervous system disease was
graded by standard cytology metrics per the Children’s Oncology
Group classification.'” Cytokine release syndrome and immune
effector cell-associated neurotoxicity syndrome were graded
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according to established criteria set by the American Society for
Transplantation and Cellular Therapy.'®

Statistical methodology

Progression-free survival (PFS) was measured from the time of
CAR-T infusion to either disease relapse or death. OS was
measured from the time of CAR-T infusion to death or last follow-
up. Univariate cox regression models estimating hazard ratios
(HRs) for PFS were constructed for patient, disease, and treatment
variables of interest. Variables with a significance level of P value
<1 in univariate analyses, in addition to age and race/ethnicity
(regardless of association in univariate analyses), were included in
multivariate models of PFS. Kaplan-Meier unadjusted curves for
PFS and OS were constructed with censoring at the time of last
follow-up and stratified by InO exposure or response to InO during
prior treatment. Kaplan-Meier unadjusted curves for PFS and OS
were also stratified by the timing of InO exposure, defined as only
during preapheresis or during bridging and/or before apheresis.

Results

One hundred eighty-nine patients received infusion with brexu-cel
and were included in this analytic cohort. Over half (n = 102
[54%]) received InO at some time point before brexu-cel infusion
(InO-exposed). Among these 102 patients, the median number of
INO doses was 3; 74 patients (73%) received InO only before
apheresis, whereas 28 patients (27%) received InO as a bridging
therapy (ie, between apheresis and lymphodepletion) with (n = 16)
or without InO administration (n = 12) before apheresis. The
median numbers of administered InO doses were 3 (range, 1-22) in
the preapheresis period and 2 (range, 1-3) during the bridging
interval. Among InO-exposed patients, 62 patients (61%) were
deemed responders (defined as achieving CR or CRi after treat-
ment) to InO treatment, whereas 27 patients (26%) were consid-
ered refractory, and 13 patients had no reported response
assessment after InO. The median time between preapheresis InO
treatment and apheresis was 62 days (range, 9-1190), and that
between the last dose of InO during bridging and CAR T-cell

infusion was 20 days (range, 1-108) for patients who received InO
before apheresis and patients who received InO as bridging ther-
apy, respectively (Figure 1).

Patient demographic and disease characteristics for InO-exposed
and InO-naive patients are shown in Table 1. InO-exposed
patients more frequently had Philadelphia chromosome (Ph)-
negative ALL, including Ph-like disease (81% vs 59%; P = .003)
and active marrow disease (>5% blasts) before apheresis (58% vs
40%; P = .03), and were more heavily pretreated (median prior
lines of therapy, 4 vs 3; P = .02) than InO-naive patients. Prior
allogeneic hematopoietic cell transplantation (HCT; 45% vs 38%);
P = .36) and blinatumomab therapy (61% vs 58%; P = .67) were
not different between InO-naive and InO-exposed patients. Other
key patient and disease characteristics were not significantly
different between the InO-exposed and InO-naive patient cohorts.
Among InO-exposed patients, those with responses to InO (as
opposed to nonresponders) were more likely to have Ph™ disease
(27% vs 4%; P = .03), lower rate of active marrow disease before
apheresis (47% vs 89%; P <.0001), were more heavily pretreated
(median prior lines of therapy, 4 vs 3; P =.002), and were more
frequently recipients of prior allogeneic HCT (48% vs 7%);
P = .0002; supplemental Table 1). Regarding the timing of InO
administration, patients who received bridging InO had lower
median number of prior lines of therapy (2 vs 4; P=.01) and trends
toward more active disease (79% vs 50%; P = .07) and EMD
(839% vs 20%; P = .05) before apheresis than patients who
received InO before apheresis (supplemental Table 2).

Safety and toxicity

Any grade and grade 3 to 4 cytokine release syndromes occurred
in 86 (85%) and 15 InO-exposed patients (15%) and 71 (83%)
and 5 InO-naive patients (6%), respectively. Any grade and grade 3
to 4 immune effector cell-associated neurotoxicity syndrome
occurred in 55 (564%) and 37 InO-exposed (36%) and 50 (57%)
and 22 InO-naive patients (25%), respectively. Management of
brexu-cel toxicity and length of hospitalization during brexu-cel
therapy were not different for InO-exposed and InO-naive

v

or maintenance
n=37

Responded to brexu-cel
n=76

Post response consolidation

Patients received brexu-cel and had at
least 3 months follow-up or death,
n=189

InO-responders

v v n=62

InO-naive InO-exposed, InO-refractory
n=87 n=102 n=27
Unknown InO-
response
n=13

v v v v

Failed to respond or early death Responded to brexu-cel Failed to respond or early death
n=11 n=75 n=27

} Y Y

No consolidation or Post response consolidation
maintenance therapy or maintenance
n=39 n=20

No consolidation or
maintenance therapy
n=55
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Figure 1. Treatment flow diagram.
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Table 1. Baseline demographic and clinical characteristics of 189 patients receiving brexucabtagene autoleucel infusion by prior InO

treatment
Characteristic Inotuzumab naive, N (%) Inotuzumab-exposed, N (%) P-value
Number of patients 87 102
Median age, (range) years 48 (18-79) 45 (21-81) 0.79
18-39 33 (38) 44 (43) 0.80
40-59 28 (32) 30 (29)
60+ 25 (29) 28 (27)
Sex, female 37 (43) 45 (44) 0.83
Race/ethnicity 0.85
Non-Hispanic White 49 (56) 55 (54)
Hispanic 26 (30) 30 (29)
Black 6 (7) 7(7)
Asian 4 (5) 8 (8)
Other 2(2) 1(1)
Disease Subtype 0.003
Ph+ 36 (41) 19 (19)
Ph-like 14 (16) 20 (20)
Ph-negative 37 (43) 63 (61)
Pre-apheresis disease status 0.03
Active disease, >5% blasts 35 (40) 59 (58)
CR, MRD+ or unknown 32 (37) 19 (19)
CR, MRD-neg 14 (16) 14 (14)
Missing 6 (7) 10 (10)
Pre-apheresis bone marrow blast % 0.002
<25% 59 (68) 41 (40)
25-74% 8(9) 25 (25)
75% 5 (6) 9(9)
Missing / not performed 15 (17) 27 (26)
Extramedullary disease at apheresis 0.33
Yes 17 (20) 26 (25)
No 70 (80) 76 (75)
CNS involvement at apheresis 0.37
Yes 18 (21) 16 (16)
No 69 (79) 86 (84)
Number of prior lines of therapy, median (range) 3 (2-9) 4 (2-12) 0.02
Prior blinatumomab therapy 53 (61) 59 (58) 0.67
Prior HCT 39 (45) 39 (38) 0.36

Ph, Philadelphia chromosome; CR, complete response; MRD, measurable residual disease; CNS, central nervous system

patients. Ten InO-exposed (9.8%) and 3 InO-naive patients (3.4%)
died during the first 30 days after brexu-cel infusion (P = .085;
Table 2; supplemental Table 2). There were 4 deaths from sinu-
soidal obstruction syndrome after brexu-cel infusion, including 3
InO-exposed patients, and all 4 cases occurred after receiving
hematopoietic stem cell transplantation.

Response and survival

The rates of CR/CRi after brexu-cel infusions were comparable for
InO-exposed and InO-naive patients (88.2% vs 91.6%,
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respectively; P = .47). Similarly, rates of MRD-negative remission
did not differ based on InO exposure (75% vs 66%; P = .2).
Among patients achieving CR/CRIi after brexu-cel, a significantly
greater proportion of InO-naive patients (n = 37 [49%]) underwent
either consolidation or maintenance therapy than InO-exposed
patients (n = 20 [27%]; P = .005). Among InO-naive patients,
20 received allogeneic HCT, 11 received tyrosine kinase inhibitors
(TKls), and 6 received other maintenance, whereas among InO-
exposed patients, 10 received allogeneic HCT, 7 received TKls,
and 3 received other.
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Table 2. Safety and toxicity summary for infused patients

Event/grade Inotuzumab-naive; N (%) Inotuzumab-exposed; N (%) P-value
CRS, evaluable patients
Any 71 (83) 86 (85) 0.63
Grade 1-2 66 (93) 71 (83) 0.05
Grade 3-4 5 (7) 15 (17)
Median days to onset 5 5 0.47
ICANS, evaluable patients
Any 50 (57) 55 (54) 0.68
Grade 1-2 28 (56) 18 (33) 0.02
Grade 3-4 22 (44) 37 (67)
Median days to onset 7 7 0.52
Toxicity management, evaluable patients
Tocilizumab 61 (70) 68 (67) 0.61
Steroids 58 (67) 63 (62) 0.48
Anakinra 17 (20) 27 (26) 0.26
Hospital length of stay, median days (range) 14 (4-91) 15 (0-95) 0.24
Early death
Within 30 days of infusion 3 (3) 10 (10)

CRS, cytokine release syndrome; ICANS, immune effector cell associated neurotoxicity syndrome; WBC, white blood cell.

With a median follow-up from brexu-cel infusion of 11.4 months,
the estimated 6- and 12-month PFS were 54% (95% confidence
interval [CI], 43-63) and 39% (95% ClI, 29-50) for InO-exposed
and 65% (95% ClI, 54-75) and 57% (95% CI, 45-68) for InO-
naive patients, respectively (Figure 2A). The 6- and 12-month OS
were 73% (95% Cl, 63-80) and 54% (95% CI, 42-64) for InO-
exposed patients and 85% (95% Cl, 75-91) and 74% (95% CI,
63-83) for InO-naive patients, respectively (Figure 2B). In univariate
survival analyses, pre—brexu-cel InO exposure was significantly
associated with inferior PFS (P = .013) and OS (P = .006)
compared with InO-naive patients. When InO-exposed patients
were stratified according to prior response to InO treatment (CR/
CRi vs no response), InO responders had superior estimated 6-
and 12-month PFS (57% and 39%) and OS (80% and 60%)
relative to InO-refractory patients (PFS, 36% and 30%; OS, 52%
and 22%), respectively (Figure 2C-D). The timing of pre-CAR InO
therapy did not affect brexu-cel survival outcomes, with comparable
OS (P = .86) and PFS (P = .51) for InO-exposed patients during
bridging therapy and patients who received InO as a therapy before
apheresis (supplemental Table 2; Figure 3A-B).

In adjusted multivariate models, prior InO exposure was no longer
significantly associated with PFS (HR, 1.20; 95% CI, 0.71-2.083;
supplemental Figure 1). Further, prior InO exposure demonstrated
no significant association with PFS in a multivariate model, with InO
exposure further stratified into InO responsive (HR, 1.30; 95% ClI,
0.72-2.32) or InO refractoriness (HR, 1.67; 95% CI, 0.73-3.82;
Figure 3). In this model, receipt of pre-CAR transplant (HR, 0.30;
95% CI, 0.16-0.57) and postresponse consolidation with either
transplant (HR, 0.16; 95% CI, 0.07-0.36) or TKls (HR, 0.15;
95% Cl, 0.04-0.56) were associated with superior PFS, whereas
administration of bridging therapy was associated with inferior PFS
(HR, 1.80; 95% CI, 1.01-3.20; Figure 3).

€ blood advances 10 DECEMBER 2024 - VOLUME 8, NUMBER 23

Among brexu-cel responders, 24 InO-naive (28%) and 37 InO-
exposed patients (36%) relapsed afterward during the study
follow-up (P = .20).

Discussion

In this analysis of a large multicenter cohort of adults treated with
commercial brexu-cel for R/R B-ALL, we examined the relationship
between prior INO exposure and outcomes after brexu-cel. This is
of interest due to the conflicting data to date on whether InO
exposure influences CAR T-cell outcomes. In this study, we
demonstrate that over half of adults who received infusion with
brexu-cel have previously received InO, either as a therapeutic line
of treatment before apheresis, postapheresis bridging, or both. We
found that InO-exposed and InO-naive patients had comparable
CR/CRi and MRD-negative responses after brexu-cel, but in
unadjusted analyses, InO-exposed patients had inferior survival
outcomes. However, multivariate models revealed that after
adjusting for other key patient and disease characteristics, a sig-
nificant association between pre—brexu-cel InO and survival out-
comes was not present. Thus, the relationship between InO
exposure and inferior brexu-cel outcomes is likely mediated by
disease biology and intrinsic treatment resistance rather than a
direct causative effect of InO on impaired brexu-cel activity.

Hypothetically, prior InO therapy could negatively hinder CAR T-cell
expansion through depletion of malignant and normal B cells. With
this speculation, we would anticipate that the administration of InO
closer to the time of brexu-cel infusion would result in a more
detrimental effect on long-term outcomes. We observed, however,
no difference in outcomes among InO-exposed patients according
to the timing of InO use (bridging vs preapheresis), suggesting that
InO is unlikely to directly impair CAR T-cell function, even when

InO IMPACT ON BREXU-CEL OUTCOMES IN R/R ALL 6143
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Figure 2. Post-brexu-cel survival outcomes based on InO-exposure and response. (A) PFS by prior InO exposure (naive vs exposed). (B) OS by prior InO exposure (naive

vs exposed). (C) PFS by prior InO exposure and response to InO (naive vs InO exposed and responded vs InO exposed and nonresponder). (D) OS by prior InO exposure and

response to InO (naive vs INO exposed and responded vs InO exposed and nonresponder).

administered as bridging therapy. It would be instructive to examine
CAR T-cell expansion in populations of patients receiving InO at
different times. The ROCCA registry currently does not include
routine CAR T-cell expansion and persistence data, but this is
certainly of interest.

Patients who were nonresponders to InO tended to have very poor
survival outcomes after brexu-cel. This association further supports
the hypothesis that inherently resistant disease biology confers
poor outcomes with both targeted therapies. Similar findings have
been demonstrated with blinatumomab and CAR T cells, in which
nonresponders to blinatumomab were less likely to have favorable
outcomes to tisagenleucleucel therapy.'® These findings raise the
question of whether CAR T-cell therapies have utility in patients
who are refractory to prior targeted immunotherapies or whether
we are perhaps not applying novel therapies for B-ALL in the most
effective sequence. Additional studies are necessary to answer
these questions, but given the limited therapeutic options available
for R/R B-ALL, we would not currently discourage consideration of
brexu-cel in patients who previously did not respond to InO. Simi-
larly, we would not recommend withholding InO if otherwise an
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appropriate option in order to somehow preserve or improve out-
comes with subsequent brexu-cel.

We observed a comparable safety profile following brexu-cel for
InO-exposed and InO-naive patients, and prior InO therapy did not
pose unusual or increased risks with brexu-cel treatment. None-
theless, our study has illustrated a lower rate of patients achieving
CR/CRI following brexu-cel transitioning to consolidation/mainte-
nance therapy in InO-exposed compared to InO-naive patients,
despite comparable rates of pre-CAR transplant among the InO-
exposed (38%) and InO-naive (45%) cohorts. While the explana-
tion for this observation is unclear, this could be related to treating
physicians’ hesitancy to offer transplant for InO-exposed patients
because of the concern of increased risk for sinusoidal obstruction
syndrome,?®?" especially in the context of a second transplant in
previously transplanted recipients. It is possible that the lower rate
of post-CAR consolidation/maintenance therapy could have
contributed to the inferior outcomes in InO-exposed patients, and
hence, InO-exposed responders to brexu-cel may need innovative
consolidative approaches that can be readily delivered to improve
outcomes.
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Figure 3. Multivariate analysis for association of demographic-, disease-, and treatment-specific characteristics, including prior InO response, with PFS in the

study cohort.

Although our analysis is one of the largest cohorts examining the
impact of prior InO therapy on brexu-cel outcomes, as a retro-
spective study, there is inherent selection bias and heterogeneity in
peri-CAR management. The number of patients who received InO
as a bridging therapy in our analysis was small and included a
portion of patients who received it in the preapheresis period, and
this precludes providing a robust conclusion on the impact of
bridging InO in this setting. Our study lacks data for CAR T-cell
expansion and T-cell fitness, which are key correlates that could
enhance our understanding of our clinical observations. Never-
theless, our study is a multicenter effort with detailed real-world
pre— and post—CAR T-cell treatment information that is unlikely
available in other registry databases.

In conclusion, InO-exposed patients with R/R B-ALL have inferior
outcomes after brexu-cel, particularly those who were non-
responders to InO. This negative association is unrelated directly
to InO per se but rather reflects the selection of a group of
patients with intrinsically adverse-risk, resistant ALL, who are
also less frequently able to receive post-CAR consolidative
therapy. Optimizing pre— and post-brexu-cel management is
warranted to advance post-CAR outcomes in InO-treated
patients.
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