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Executive Summary

An overview of the submission details for the drug under review is provided in Table 1.

Table 1: Submitted for Review

ltem Description

Drug product Lisocabtagene maraleucel cell suspension in patient-specific single-dose vials, 60
x 10°to 120 x 10° chimeric antigen receptor-positive viable T cells (consisting of CD4
and CD8 components at a ratio range from 0.8 to 1.2), for IV infusion

Indication® For the treatment of adult patients with relapsed or refractory large B-cell lymphoma
after 2 or more lines of systemic therapy, including diffuse large B-cell lymphoma not
otherwise specified, primary mediastinal large B-cell lymphoma, high-grade B-cell
lymphoma, and diffuse large B-cell lymphoma arising from follicular lymphoma

Reimbursement request As per indication

Health Canada approval status NOC

Health Canada review pathway Standard

NOC date May 6, 2022

Sponsor Celgene Inc., a Bristol Myers Squibb Company

NOC = Notice of Compliance.
aNote that the CADTH Reimbursement Review was conducted before issuance of the Health Canada NOC and the scope was based on the anticipated indication.

Introduction

Lymphomas comprise a complex group of hematological malignancies with varying
molecular hallmarks and prognoses. They are overall divided into non-Hodgkin lymphoma
(NHL) and Hodgkin lymphoma." In Canada, the incidence of NHL is reported at 24.4 per
100,000 with age-standardized incidence rates of 29.3 per 100 000 and 20.2 per 100 000
among men and women, respectively.2 The median age at diagnosis for NHL is 66 years.®

Diffuse large B-cell ymphoma (DLBCL) is the most common type of NHL, comprising 30%

to 40% of all cases.” Most people are diagnosed when they are in their seventh decade of

life. The DLBCL named “not otherwise specified” (NOS) is the most common type of DLBCL,
representing 80% to 85% of all cases.*® Other subtypes of DLBCL include primary mediastinal
B-cell lymphoma (PMBCL), a rare subtype of DLBCL."® Patients with treatment failure after
initial treatment often have a poor outcome—in particular, those with disease that is refractory
to frontline or subsequent therapies—although some patients can have a durable remission
and be cured after secondary therapies. Outcomes are worse in patients with chemotherapy-
refractory disease, with only 7% achieving a complete response (CR) to standard treatment
and overall survival (OS) of 6 months.® People of older age (> 65 years) and those with
central nervous system (CNS) involvement and comorbidities have higher possibility of
adverse outcomes.” No more than 50% of patients with relapsed or refractory (R/R) large
B-cell ymphomas achieve a response to subsequent treatment after a standard second-line
salvage regimen, and few are cured.®

The objective of this report is to perform a systematic review of the clinical efficacy and
safety of lisocabtagene maraleucel (liso-cel) for the treatment of adult patients with R/R large
B-cell lymphoma including DLBCL NOS (including DLBCL arising from indolent lymphoma),

CADTH Reimbursement Review Lisocabtagene Maraleucel (Breyanzi) 12



CADTH

high-grade B-cell lymphoma, PMBCL, and follicular lymphoma grade 3B (FL3B) after at least
2 prior therapies. Of note, this CADTH Reimbursement Review was conducted before the
issuance of the Health Canada Notice of Compliance for liso-cel and the scope was based on
this anticipated indication.

Stakeholder Perspectives

The information in this section is a summary of input provided by the patient groups who
responded to CADTH’s call for patient input and from clinical expert(s) consulted by CADTH
for the purpose of this review.

Patient Input

Input was obtained from 1 patient group. Raw patient group input is presented in the
Stakeholder Input section. Overall, Lymphoma Canada, a Toronto-based, national Canadian
registered charity that empowers the lymphoma community, provided an anonymous survey
of patients with large B-cell lymphoma conducted online from June 21 to August 25, 2021.
The survey participants (N = 331) were from Canada, US, Europe, and other countries. In this
survey, patients highlighted symptoms such as fatigue and lack of energy as the most difficult
part of living with lymphoma and how the treatments they receive impact on their QoL, such
as hair loss, fatigue, nausea, vomiting, and fear of relapse or progression. Even though the
access to the current lymphoma treatments was not a major concern, the patients surveyed
were worried about not being able to get chimeric antigen receptor (CAR) T-cell therapies on
time and/or high costs that would be incurred due to limited regional availability of CAR T-cell
therapies. In addition, the majority of patients desired to have new treatments that improve
QoL and extend remission and survival. None of the patients surveyed had direct experience
with liso-cel therapy. To supplement this information, another survey was conducted from
April 18 to June 15, 2018, which collected feedback from patients who underwent other CAR
T-cell therapies through clinical trials. Out of 7 patients who had experiences with the CAR
T-cell therapies, 5 responded to questionnaires asking about CAR T-cell therapy's impact

on QoL. These patients rated less than 3 (1 = no negative impact on my life; 5 = significant
negative impact on my life) for all aspects of CAR T-cell therapy,(i.e., number of clinic visits,
travel to treatment centre, CAR T-cell infusion, short-term side effects, activity level, treatment-
related fatigue, lasting side effects, and leukapheresis). When asked about recommending
CAR T-cell therapy to other eligible patients, 5 out of 7 patients said they would recommend, 1
said not to recommend, and 1 remained unsure. Lastly, the patients expressed that having a
choice in treatment options is paramount.

Clinician Input
Input From Clinical Experts Consulted by CADTH

Clinical experts consulted by CADTH agreed that there is an unmet need for drugs that

are better tolerated and with better safety profiles that can be used more frequently in the
outpatient setting and that can be used in a broader population of patients with lymphoma.
Suboptimal availability of commercially available CAR T-cell products in some provinces
generates the need to refer patients outside of the province or country for commercial CAR
T-cell therapies. Other innovative therapies (e.g., polatuzumab vedotin) may not be widely
available, or are likely costly.

Although liso-cel is not the first CAR T-cell therapy on the market for R/R DLBCL in Canada,
some clinical experts mentioned that it may have a better profile in terms of decreased
toxicity, as suggested by the evidence from the TRANSCEND study, although others
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mentioned how newer therapies may benefit from prior clinical experience with similar
therapies. Liso-cel would still be used as a third-line therapy (in patients who have already
tried 2 lines of chemotherapy) but will have the advantage of being able to be used in a
broader population.

Clinical experts suggested that patients most likely to benefit from liso-cel have similar
characteristics to those included in the TRANSCEND study (e.g., Eastern Cooperative
Oncology Group Performance Status [ECOG PS] of 0 or 1, low lactate dehydrogenase [LDH]),
although the experts mentioned that more data on specific subgroups (e.g., ECOG PS of 2)
are needed. Patients who have had an autologous stem cell transplant (auto-SCT) and then
relapsed or those who are not eligible for a transplant are likely to be favoured for liso-cel
administration. The clinical experts mentioned that patients who would not be suitable for
treatment with liso-cel would be those not meeting established criteria (i.e., eligibility criteria
from the TRANSCEND study) for CAR T-cell therapy. However, as with other CAR T-cell
therapies, it remains difficult to predict at the start of treatment which patients would likely
benefit from treatment with liso-cel.

Improved survival, reduction in the frequency and severity of symptoms, and cure were
considered adequate measurements of response in clinical practice. Imaging may also be
used as an objective means of assessing response to treatment.

The clinical experts recommended assessments of patients every 1 to 3 months. Criteria
for discontinuing treatment with CAR T-cell therapy was not discussed as it is a treatment
administered as a single dose (although re-treatment may be possible). Some patients

may become clinically unstable during the liso-cel manufacturing process and require
discontinuation (e.g., patients with ECOG PS of 4, sudden clinical deterioration, opportunistic
infections, and so on).

CAR T-cell treatment is primarily performed in Canada at transplant centres. Currently, most
provinces in Canada have (or will have) the necessary expertise and resources to perform

the administration of liso-cel. In some areas, however, access to these centres may be
challenging (e.g., in rural areas). Therefore, access to Health Canada and Foundation for

the Accreditation of Cellular Therapy-accredited SCT centres in Canada is a limitation. The
clinical experts expressed that outpatient therapy is feasible provided such programs have the
appropriate infrastructure and accreditation.

Clinician Group Input

The collection of clinician group responses was coordinated by Lymphoma Canada. The
clinician group stated that addition of liso-cel to the current third-line therapies or beyond is
important for the following reasons: 1) as a curative therapy, liso-cel is expected to improve
remission, (e.g., CRs and partial responses [PRs], and prolong survival, (e.g., overall and
progression-free survival [PFS], of the eligible patients); 2) availability of liso-cel would prevent
unnecessary delay in treatment caused by short supply of the existing CAR T-cell therapies;
3) liso-cel has demonstrated fewer frequent adverse effects [AEs], (i.e., cytokine release
syndrome [CRS] and neurotoxicity [NT], compared to axicabtagene ciloleucel (axi-cel) without
compromising efficacy (note: no head-to-head trial is available.); 4) liso-cel can be safely
administered in an outpatient setting similarly to tisagenlecleucel (tisa-cel).

Other input was provided by the Ontario Health (Cancer Care Ontario) Hematology Cancer
Drug Advisory Committee. The committee indicated that liso-cel would fulfill the unmet
needs of indications that are not covered by the other CAR T-cell therapies such as FL3B and
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secondary CNS lymphoma. Moreover, the committee identified that the limited number of
CAR T-cell therapy centres available across Canada could cause access issues for patients.

Drug Program Input

The drug programs identified relevant implementation issues to be addressed through
CADTH'’s reimbursement review processes.

In terms of considerations for initiation of therapy, the drug program inquired if patient
eligibility criteria would overlap with existing commercial CAR T-cell therapy eligibility criteria
(e.g., tisa-cel and axi-cel). The clinical experts consulted by CADTH mentioned that overlap
exists with axi-cel but not with tisa-cel as it does not include criteria for PMBCL.

The drug program detected that liso-cel was also evaluated in patients with DLBCL
transformed from indolent lymphomas. The clinical experts considered that these patients
would also need at least 2 lines of systemic therapy from the time of diagnosis of a
transformation to be considered as failed treatment. Potential exceptions may include
individuals with follicular lymphoma for which they already have received treatment (e.g.,
with rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; gemcitabine,
dexamethasone, and cisplatin, and auto-SCT) but then transforms to DLBCL/HGBL. For these
cases, clinicians may want to move directly to offer CAR T-cell therapies since other options
are limited. Clinical experts suggest criteria could stipulate the minimum types of therapy
required in these situations.

The clinical experts believed that there were sufficient data to recommend liso-cel in patients
older than 75 years, with FL3B, ECOG PS lower than 2, and with CNS involvement. More data

are desirable, but all of the above have a class effect on CD19. The clinical experts mentioned
that patients with comorbidities might be eligible for liso-cel use.

The drug programs also inquired about the use of liso-cel in patients who have already
received a CAR T-cell therapy. The clinical experts consulted by CADTH were not aware of any
evidence that supported this notion.

Clinical experts suggested that patients with CNS lymphoma (as long as their disease is
controlled), should also be eligible to receive liso-cel. As mentioned in the clinical expert input
and related to concerns about implementation from the drug programs, the administration
of liso-cel would be done preferably in Health Canada and Foundation for the Accreditation
of Cellular Therapy-accredited SCT centres (most centres are medium size, some are

large). Outpatient therapy is feasible provided such programs have the infrastructure and
accreditation.

Clinical Evidence

Pivotal Studies and Protocol-Selected Studies
Description of Studies

One clinical study® is included in this report evaluating the safety and efficacy of liso-cel in
patients on the third line or later (3L+) of treatment for R/R DLBCL. The TRANSCEND NHL 001
study (from now on, the TRANSCEND study) is a single-arm, open-label, phase | (seamless
design) multi-centre study, conducted in the US. The population included in the study
consists of patients with DLBCL NOS (de novo, transformed from FL [tFL], and transformed
indolent non-Hodgkin lymphoma [iINHL]), high-grade B-cell lymphoma with myelocytomatosis
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oncogene (MYC) and B-cell lymphoma gene 2 (BCL2) and/or B-cell lymphoma gene 6 (BCL6)
rearrangements, PMBCL, and FL3B were eligible if they were R/R to at least 2 prior lines

of therapy, and had ECOG PS of 0 to 2, PET-positive disease, secondary CNS involvement,
prior auto-SCT, and prior allogeneic (allo)-SCT. Patients with primary CNS involvement and
allo-hematopoietic SCT (HSCT) within 90 days of leukapheresis were excluded. The seamless
design allowed the study to go from dose-finding (DF) phases (groups of patients) to dose-
expansion (DE) and then dose-confirmation groups. The study evaluated 3 levels of dose
regimens, dose level 1 at 50 x 10° CAR-positive T cells (2-dose regimen [DL1D] and single-
dose regimen [DL18S]); dose level 2 at 100 x 10° CAR-positive T cells, single-dose regimen
(DL2S); and dose level 3 at 150 x 10° CAR-positive T cells, single-dose regimen (DL3S); of
these, the DL2S regimen was selected for the current indication assessed in this review, for
clinical use, and regulatory approval. Patients in the TRANSCEND study had a mean age of 60
years (median = 63) and were overall in relatively good health status.

After enrolment, patients went through a leukapheresis to allow for the product (liso-cel) to be
manufactured (bridging therapy consisting of systemic anticancer therapy was allowed) and
were required to have PET-positive disease. After product generation, patients went through
lymphodepleting chemotherapy (LDC) with fludarabine plus cyclophosphamide followed by 1
or 2 doses of JCARO17 administered IV on day 1. After day 29, patients were followed on this
study for safety, disease progression, and survival for 2 years after the last dose of liso-cel.
Of 427 screened patients (341 in the DLBCL cohort), 344 went through leukapheresis (the
intention-to-treat [ITT] set), of which 50 could not be treated with any product, 25 received
nonconforming product, and 269 patients were treated with liso-cel (the DLBCL treated set)
and analyzed as of the cut-off date of August 12, 2019. The main analysis was conducted on
the primary analysis set (PAS) population consisting of those patients at the DL2S regimen.

Primary end points included AEs and overall response rate (ORR) as assessed by an
independent review committee (IRC). Secondary end points included complete response rate
(CRR) (as assessed by IRC), duration of response (DOR), PFS, and 0S. The ORR was defined
as the proportion of patients with a best overall response (BOR) of either CR or PR based on
the Lugano 2014 criteria.’® A sequential testing procedure started with the first hypothesis
test of ORR of 40% or less. The procedure proceeded to the second hypothesis test only
after rejecting the null hypothesis in the first hypothesis test, and so on. Other efficacy end
points were summarized. The Kaplan—Meier method was used to estimate the DOR, PFS, and
OS rates at months 6, 12, 18, and 24. The manufacturing success rate using the proposed
commercial manufacturing process was 90.0% and the median time from leukapheresis to
JCARO17 product availability was 24.0 days (range = 17 days to 51 days).

Efficacy Results

In this specific population with 3L+ DLBCL (i.e., those with DLBCL NOS, HGL or tFL) assigned
to the recommended regimen of DL2S (100 x 10° CAR-positive T cells), the ORR in the PAS
(primary end point) was 74.4% (95% confidence interval [Cl], 66.2 to 81.6) against a null
hypothesis of ORR of 40% or less. The CR rate (key secondary end point) in the PAS was
54.1% (95% Cl, 45.3 to 62.8; 1-sided P < 0.0001). Sensitivity analyses using the per-protocol
(PP) set showed similar results. The leukapheresed set (ITT population) included patients
treated with nonconforming product (n = 25) as well as those who received no treatment

(n = 50). The primary reason for not receiving treatment was death (n = 33); most of those
patients died from progressive disease (PD; n = 27). The leukapheresed set had an ORR per
IRC of 60.5% (95% Cl, 55.1 to 65.7), and a CR rate of 43.6% (95% Cl, 38.3 to 49.0). The lower
limit of each CI was equal or higher than the null hypotheses used for the PAS (40% and
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20%, respectively). With a median follow-up for PFS of . months, the median PFS was 4.8
months (95% Cl, 4.3 to 7.3). With a median survival follow-up of 18.8 months, the median

0S was 14.0 months (95% Cl, 11.7 to 21.1). The estimated survival rates at 6 and 12 months
were 70.2% (95% Cl, 65.0 to 74.8) and 54.0% (95% Cl, 48.5 to 59.2), respectively. Only 7 of 269
patients were never hospitalized. Nineteen patient (7.1%) were admitted to the intensive care
unit (ICU), with a variable duration from 2 to 88 days.

Health-related quality of life (HRQoL) outcomes improved during treatment with liso-cel,
although not all HRQoL domains reached statistical significance as compared to a minimal
important difference (MID) and were not included in the adjustment for multiplicity.

Harms Results

The most frequently reported treatment-emergent AEs (TEAES) were neutropenia (169 of
269 patients; 62.8%), anemia (129 of 269 patients; 48.0%), and fatigue (119 of 269 patients;
44.2%), followed by CRS (113 of 269 patients; 42.0%). CRS was also the most frequently
reported serious AE (SAE; occurring in 44 of 269 patients; 16.4%), but grade 3 or higher CRS
occurred in only 6 of 269 patients (2.2%). The second most frequently reported treatment-
emergent SAE was encephalopathy (occurring in 14 of 269 patients; 5.2%), the most frequent
symptom of investigator-identified neurologic toxicity (iiNT). All other treatment-emergent
SAEs were reported in less than 5% of patients. Grade 3 or higher CRS occurred in 6 of 269
subjects (2.2%) and grade 3 or higher iiNT in 27 of 269 subjects (10.0%), while no grade 5
CRS or iiNT AEs were reported. Admission to the ICU occurred infrequently. During initial
hospitalization, 19 of 269 patients (7.1%) were admitted to the ICU; the median number of ICU
days was 7 days (range = 1 day to 56 days). Considering all hospitalizations through the end
of the study, 33 of 269 patients (12.3%) were admitted to the ICU; the median number of ICU
days in those hospitalized was 8 (range = 1 day to 56 days).

A summary of key results is presented in Table 2.

Table 2: Summary of Key Results from Pivotal and Protocol Selected Studies

Variable DL2S DL1S DL1D DL3S Total

DLBCL efficacy set \ n=169 \ n = 40 \ n=6 \ n= 41 \ N = 256
Overall response rate

CR+ PR, n (%) 125 (74.0) 27 (67.5) 4 (66.7) 30(73.2) 186 (72.7)

95% Cl® 66.7 t0 80.4 50.9t0 81.4 22.3t095.7 57.1t0 85.8 66.8 to 78.0

CRrate

CR, n (%) 88 (52.1) 24 (60.0) 3(50.0) 21(51.2) 136 (53.1)

95% CI 44.3 10 59.8 43.3t075.1 11.8t088.2 35.110 67.1 46.8t0 59.4

Duration of response (months)

Median, 95% CI B B B B NR, 8.6 to NR
Min., max. B B B B 0.0,27.4
PFS events, n (%) B B B B B
Progression . . . . .

CADTH Reimbursement Review Lisocabtagene Maraleucel (Breyanzi) 17




CADTH

Variable DL2S DL1S DL1D DL3S Total

Death ] ] ] [] []

Censored B B B B B

PFS (months)

Median, 95% CI B B B B 6.8,3.3t014.1

Min., max. B B B B B

0S, n (%)

Death 82 (48.5) 19 (47.5) 3(50.0) 12(29.3) 116 (45.3)

Alive 87 (51.5) 21 (52.5) 3(50.0) 29 (70.7) 140 (54.7)

0S (months)

Median, 95% ClI 19.9,11.3toNR | NR,6.8to NR NR, 1.6 to NR NR,10.3toNR | 21.1,13.3to NR

Min., max. 0.2,33.9 0.6,42.0 1.6,36.3 1.2,14.5 0.2,42.0

Follow-up (months)

Median, 95% CI 17.5,13.4t0 24.5,24.1to 31.6,31.0 to 9.2,8.8109.7 17.5,129 10
17.8 345 36.3 17.8

Primary analysis set N=133 N=133

ORR

CR+ PR, n (%) 99 (74.4) NA NA NA 99 (74.4)

95% ClI 66.210 81.6 NA NA NA 66.2t0 81.6

P value® NA NA NA NA < 0.0001

CR rate, n (%)

CR 72 (54.1) NA NA NA 72 (54.1)

95% ClI 45.31062.8 NA NA NA 45.31062.8

P value® NA NA NA NA < 0.0001

Duration of response (months)

Median, 95% ClI 16.8,6.0 to NR NA NA NA 16.8,6.0 to NR

Min., max. B B B B B

PFS events, n (%) B B B B B

Progression . . . . .

Death ] ] ] [] []

Censored B B B B B

PFS (months)

Median, 95% ClI 9.0,3.1toNR NA NA NA 9.0,3.1toNR

Min., max. B NA NA NA B

0s
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Variable DL2S DL1S DL1D DL3S Total
Death, n (%) n n n H H
Alive, n (%) L] ] ] [] []
0S (months)

Median, 95% ClI

19.9,10.4to NR

19.9,10.4to NR

Min., max.

Follow-up (months)

Median, 95% CI

Death (occurred any time after the first
infusion of liso-cel or nonconforming
product)

AEs

Patients with any AE, n (%) 177 (100.0) 44 (97.8) 6 (100.0) 40 (97.6) 267 (99.3)
Most common AEs, n (%)
Neutropenia B B B B 169 (62.8)
Anemia B B B B 129 (48.0)
Fatigue L L L L 119 (44.2)
Patients with = 1 SAEs
n (%) 140 (79.1) 36 (80.0) 5(83.3) 32(78.0) 213 (79.2)
Most common grade = 3 events, n (%)
Neutropenia B B B B 161 (59.9)
Anemia B B B B 101 (37.5)
Thrombocytopenia B B B B 72 (26.8)
Cytokine release syndrome L L L L 113 (42.0)
Grade = 3 infections B B B B 33(12.3)
Grade = 3 prolonged cytopenias . . . . 100 (37.2)
Hypogammaglobulinemia B B B B 37(13.8)

NA NA NA NA

AE = adverse event; Cl = confidence interval; CR = complete response; DL1D = dose level 1, 2 dose; DL1S = dose level 1, single dose; DL2S = dose level 2, single dose;
DL3S = dose level 3, single dose; DLBCL = diffuse large B-cell ymphoma; HSCT = hematopoietic stem cell transplant; liso-cel = lisocabtagene maraleucel; max. = maximum;
min. = minimum; NA = not applicable; NR = not reached; OS = overall survival, PFS = progression-free survival; PR = partial response; SAE = serious adverse event.

Note: Data cut-off was August 19, 2019.

2All the Cls were 2-sided 95% exact Clopper-Pearson.
"One-sided P value was calculated based on the null hypothesis ORR of 40% or less.

°One-sided P value was calculated based on the null hypothesis CR of 20% or less.

Source: Clinical Study Report for the TRANSCEND Study.®

Critical Appraisal

The main limitation of the TRANSCEND study stems from the single-arm design and lack
of comparator groups. In lieu of an available direct comparator, the investigators evaluated
the primary end point of ORR against a null hypothesis (in the PAS population) of an ORR
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of 40% or less, with an alternate hypothesis of greater than 40% and an effect size of 25%
(ORR = 65%). The hypothesis testing and adjustment for multiplicity were evaluated only for
the PAS population, which can instill uncertainty in the effect estimates for other sets such
as the leukapheresed set (ITT) and the DLBCL treated set. An open-label design may also
increase uncertainty in patient-reported outcomes (PROs; i.e., HRQoL) introducing bias due
to inherent subjectivity of the outcome in an unblinded assessor (patients and investigators).
Furthermore, HRQoL outcomes were evaluated as secondary end points with no adjustment
for multiplicity and with decreasing sample sizes at later time points of evaluation, decreasing
precision due to fewer patients available to be analyzed. Any magnitude of effect that the
anticancer interventions (bridging therapies) could have on the outcomes evaluated in the
TRANSCEND study in patients receiving liso-cel is unknown. Sensitivity analyses based on
assessing the leukapheresed set, by PP analysis, disease histology, and response determined
by the investigator were overall supportive of the robustness of results. No subgroup effects
were informative since the sample size was small and only in the PAS population.

Issues of generalizability of the results originate from the differences in the population
included in the TRANSCEND study, which can be considered relatively young (mean age

of 60.1 years in the DLBCL treated set as compared to mean age of 65 years from clinical
guidelines and reviews) and with fewer baseline risks (only 4 patients in the DLBCL treated
population was classified as ECOG PS = 2). This agreed with input from clinical experts
consulted by CADTH, when considering the similarities between the populations from the
TRANSCEND study and those likely to be encountered in clinical practice in Canada. The
impact of these issues on the full implementation of the intervention, however, is uncertain.
Other issues of generalizability are the low number of patients with FL3B, DLBCL transformed
from indolent lymphomas other than follicular lymphoma, and patients with secondary CNS
lymphoma that were included in the TRANSCEND study. These numbers make it difficult to
draw conclusions on the effects of liso-cel in these populations. Furthermore, the relatively
short time of follow-up for the main analysis on the PAS population (median of 11.5 months
in the DLBCL treated set at the cut-off date of August 12, 2019) in the study can include some
uncertainty in the effect estimates and in the generalizability of results in long-term outcomes,
although further data from the June 19, 2020 and January 4, 2021 cut-off dates with median
study follow-up durations of 19.1 and 19.9 months, respectively, ameliorate these issues.

Indirect Comparisons
Description of Studies

Two sponsor-submitted reports with 3 indirect treatment comparisons (ITCs) are included.
The first 2 ITCs"'? include comparisons evaluating individual patient data (IPD) evidence from
a single-arm study (TRANSCEND) to be compared against aggregated data from 2 published
sources evaluating tisa-cel and axi-cel, respectively . In these 2 unanchored matching-
adjusted indirect comparisons (MAICs; 1 of liso-cel against tisa-cel, and the other against
axi-cel), patients from these populations had R/R large B-cell ymphomas and included the
lymphoma subtypes that were common among the 3 bodies of evidence, (i.e., DLBCL NOS,
HGL, and transformed from follicular lymphoma). The second submitted report' (ITC-2)
includes an ITC as an unanchored MAIC comparing the same IPD from the TRANSCEND
study against aggregated data from the SCHOLAR-1" study, which includes a population of
patients with DLBCL treated with salvage therapies. The lymphoma subtypes included in the
ITC-2 (i.e., those common among both bodies of evidence) were DLBCL, PMBCL, and tFL.
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Efficacy Results

In the comparison of liso-cel versus tisa-cel, after matching and weighting 6 clinical factors,
the primary analysis showed an ORR odds ratio (OR) favouring liso-cel over tisa-cel (OR =
2.77,95% Cl, 1.63t0 4.73; P < 0.001). For CRR, the OR significantly favoured liso-cel than
over tisa-cel (OR = 1.92;95% Cl, 1.17 t0 3.17; P = 0.010). For survival outcomes, the results of
the MAICs showed longer median PFS and OS for liso-cel than for tisa-cel. For instance, the
liso-cel group had a median PFS of 6.7 months (95% Cl, 3.5 to not reached [NR]) as compared
to tisa-cel of 2.8 months (2.3 to 4.2), and the rate of disease progression or mortality was
significantly lower for liso-cel than for tisa-cel (hazard ratio [HR] = 0.66; 95% Cl, 0.47 to 0.92;
P =0.013). Similarly, for OS, liso-cel had a median OS of 28.9 months (95% Cl, 19.9 to NR)

as compared to 11.7 (7.2 to not reached). For this comparison, the rate of mortality was
significantly lower for liso-cel than for tisa-cel (HR = 0.66; 95% Cl, 0.46 t0 0.93; P = 0.019).

For the ITC analyzing the comparison of liso-cel versus axi-cel, the results of the MAICs
showed no statistically significant difference for any of the end points (ORR, CRR, PFS, or 0S).

The sponsor submitted an ITC evaluating liso-cel versus salvage chemotherapy in a MAIC,
evaluating OS, CRR, and ORR. In the base-case analysis that accounted for 7 clinical factors to
match and weight, the median OS for the TRANSCEND study was 21.1 months (95% CI, 12.1
to NR), with an effective sample size (ESS) of 142 (from an original N = 257); The analysis
resulted in a HR of 0.47 (95% Cl, 0.37 to 0.60) relative to salvage chemotherapy. Adjusted for
7 clinical factors, the CRR for liso-cel compared with salvage chemotherapy was greater with
an OR of 12.89 (95% Cl, 8.04 to 20.68; P < 0.001). PFS was not reported in the SCHOLAR-1
study. Unadjusted median OS was 27.3 months (95% Cl, 16.8 to NR) for liso-cel (n = 257) and
6.0 months (95% Cl, 5.6 to 6.8) for salvage chemotherapy (n = 603). In the base-case analysis
that adjusted for 7 clinical factors, the median OS for TRANSCEND was 21.1 months (95% Cl,
12.1 to NR), with an ESS of 142 (from an original N = 257); this results in a HR of 0.47 (95%
Cl, 0.37 to 0.60) relative to salvage chemotherapy. Adjusted for 7 clinical factors, the CRR for
liso-cel was 49.2% with an ESS of 142, and when compared with salvage chemotherapy (CRR
of 7.0%; n = 523) the matched and adjusted treatment effect on CRR was greater with an OR
of 12.89 (95% Cl, 8.04 to 20.68; P < 0.001). No data on harms were available in ITC-2.

For harms, liso-cel showed fewer AEs of special interest (AESI) such as CRS, NT, and
neutropenia when compared to axi-cel or tisa-cel. Against tisa-cel, liso-cel had lower odds of
CRS (OR =0.52;95% Cl, 0.31 to 0.87) as well as for prolonged cytopenia (0.43; 95%Cl, 0.26 to
0.73), but the rest of the AEs were similar overall. Relative to axi-cel, liso-cel had lower odds

of CRS (0.03; 95% Cl,0.01 to 0.07), NT (0.16; 0.08 to 0.32), febrile neutropenia (0.09; 0.03 to
0.28), prolonged thrombocytopenia (0.34; 0.13 to 0.86), infections (0.19; 0.07 to 0.47), and any
grade 3 or above level AE (0.04; 0.01 to 0.19). No data on harms were available for the ITC
comparing liso-cel against salvage chemotherapy.

Critical Appraisal

Both ITC reports aimed at comparing IPD from a single-arm clinical trial (TRANSCEND)
against aggregated data from observational studies. For the first report, 1 ITC compared
liso-cel against axi-cel (ZUMA-1 study) and another ITC compared liso-cel against tisa-cel
(JULIET study). The second report includes 1 ITC which compared liso-cel against salvage
chemotherapy (from the SCHOLAR-1 study). All ITCs compared the interventions via an
unanchored MAIC. One main limitation of unanchored MAICs is the lack of inclusion of
relevant prognostic variables and effect modifiers that are not included in the weighting
process. Differences in baseline characteristics of variables between the included studies
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suggest that other potential unmeasured confounders might be present, and that these

can be unevenly distributed between groups. In both ITCs, authors attempted to obtain all
possible prognostic variables/effect modifiers to be included in the weighting process of the
MAIC. This effort for finding relevant clinical factors was data driven and included a literature
search and clinician input. However, as mentioned by the authors, data-driven methods still
have the probability of missing relevant factors, and there is no guarantee that all relevant
factors were identified. Important differences in the measured variables were detected (e.g.,
age, International Prognostic Index [IPI] scores, ECOG PS) which can further increase the
risk of bias. The ESS decreased in substantial numbers in both ITCs, which speaks of the
amount of information lost due to the matching and adjustment process which also begets
uncertainty and speaks of heterogeneity among original studies. There were also concerns of
probable violations of the proportional hazards assumptions for time to event in end points
such as OSin ITC-1. Overall, populations with R/R large B-cell ymphoma in the salvage
chemotherapy had poor outcomes (e.g., OS close to a median of 6 months). Comparing

the interventions used in these populations against newer CAR T-cell therapies might imply
differences in baseline risks and uncertainty in the generalizability of effect estimates.

Other Relevant Evidence

An ongoing study (TRANSCEND WORLD) is included as “other relevant evidence” in this
report. This is a single-arm, open-label, multi-cohort, multi-centre, phase Il clinical trial to test
efficacy and safety of liso-cel in adult patients with DLBCL NOS (de novo or tFL), HGL with
MYC and BCL2 and/or BCL6 rearrangements with DLBCL histology and FL3B (Europe cohort
1,N= . leukapheresed patients) and patients with DLBCL who are not eligible for transplant
(Japan cohort 3, N = 14 leukapheresed patients). Both cohorts included . leukapheresed
patients, . who received JCARQO17 or a nonconforming product, and 37 who eventually
received the JCARO17 (liso-cel) product. The median age of this cohort was also relatively
young (58 years) and only 4 patients had an ECOG PS of 2.

Efficacy Results

The study met the primary efficacy end point, with an IRC-assessed ORR of [
in the “efficacy-evaluable set,” thereby rejecting the null hypothesis of ORR of 40% or less
(1-sided P value = 0.020). In the “liso-cel-treated set,” the ORR based on IRC assessment was

. Overall (N = 37), the Kaplan—Meier estimate median PFS was
Kaplan—Meier estimate for the median OS was and the median

follow-up time was 6.39 months (95% Cl, 3.09 to 9.33). Only 1 of the total 37 patients was
admitted to the ICU.

Harms

The most common TEAEs were neutropenia ), anemia B and pyrexia B8 The most
frequently reported treatment-emergent SAEs were CRS B and aphasia 88 The deaths .
observed in the “enrolled set” [l were primarily due to progression of disease [l The most
frequent notable harms, known to be associated with CAR T-cell therapies, were CRS .
prolonged cytopenias [l iNT i and hypogammaglobulinemia il

Limitations are in line with the TRANSCEND study and include a lack of control group that
makes it challenging to make conclusions about efficacy and safety. In addition, the small
sample size and short follow-up period are another methodological limitation. Lastly, an
open-label design may introduce a bias in interpreting results.
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The study population included 1 patient with an ECOG PS score of 2 and none of the patients
had CNS lymphoma at the beginning of the study. Patients may have developed secondary
CNS lymphoma during the trial as noted in the study; however, there is no confirmed case.
This selected population could make it difficult to generalize to patients with more severe
burden of disease.

Conclusions

Evidence from a single-arm study (TRANSCEND) suggests that treatment with liso-cel

is associated with benefits in outcomes deemed relevant to both patients and clinicians

(0S, PFS, ORR, CRR) when compared to typical effects and evolution observed by clinical
experts in patients with 3L+ R/R DLBCL not using a CAR T-cell treatment. The evidence also
suggests that treatment with liso-cel may have benefits in terms of improving HRQoL and
decreased health care utilization. Clinical experts considered that liso-cel safety profile was
adequate and may perform better when compared to the 1 observed in clinical practice with
other CAR T-cell therapies. Important limitations exist around these effect estimates due to
lack of comparative evidence, risk of bias (attrition bias, no blinding), lack of adjustment for
multiplicity, and imprecision in the effect estimates. Furthermore, there were concerns about
the generalizability of the results due to characteristics of the populations in the TRANSCEND
study that suggest a relatively stable and generally healthier population.

Evidence from sponsor-submitted ITCs using IPD from the TRANSCEND study matched and
weighted in a MAIC against aggregated data from studies of 2 CAR T-cell therapies (axi-cel
and tisa-cel) suggested improvements in ORR, CRR, PFS, and OS compared with tisa-cel, but
not against axi-cel. Similarly, evidence from a second sponsor-submitted ITC using IPD from
the TRANSCEND study against aggregated data of patients who underwent salvage therapies
(SCHOLAR-1 study) suggests that liso-cel has greater improvements in efficacy and survival
outcomes (OS, CRR, ORR) relative to the use of salvage chemotherapies. In all ITCs, liso-cel
showed a better safety profile with fewer odds of AEs such as CRS and NT relative to axi-cel,
tisa-cel, or salvage chemotherapy. The evidence from the ITCs has considerable limitations
due to the observational nature of the included studies, difficulties in estimating all adequate
prognostic variables, and possible residual confounding.

Overall, highly uncertain evidence from a single-arm trial and indirect comparative evidence
suggest that liso-cel may be more efficacious than salvage chemotherapy and may provide
clinical beneficial effects and a safety profile that are similar or better than what is expected
of other CAR T-cell therapies.

Introduction

Disease Background

Lymphomas comprise a complex group of hematological malignancies with
varying molecular hallmarks and prognoses. They are overall divided into NHL and
Hodgkin lymphoma.’

In Canada, the incidence of NHL is reported at 24.4 per 100,000 with age-standardized
incidence rates of 29.3 per 100,000 and 20.2 per 100,000 among men and women,
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respectively.? It has been estimated that approximately 36,175 Canadians are living with, or
are in remission from, a NHL. An estimated 8,000 new cases of lymphoma were diagnosed in
Canada in 2016 and 10,400 estimated for the year 2020.2 The median age at diagnosis is 66
years for NHL; however, it can present at any age.®

There are many subtypes of NHL, including B-cell ymphomas. Diagnosis of B-cell lymphomas
relies on a comprehensive examination of tumour tissue, best achieved with an excisional
biopsy specimen evaluated by an expert hematopathologist. In addition to morphologic
characteristics, an accurate lymphoma classification can be achieved with specialized tests,
including immunohistochemistry, flow cytometry, fluorescence in situ hybridization, and
molecular testing.

DLBCL is the most common type of NHL, comprising 30% to 40% of all cases.” Most people
with DLBCL are diagnosed when they are in their seventh decade of life. DLBCL is more
common in men. DLBCL classified as NOS is the most common type of DLBCL, representing
80% to 85% of all cases.*® Other subtypes of DLBCL include PMBCL, a rare subtype of
DLBCL."® It occurs in the thymus or in lymph nodes in the mediastinum. It represents
approximately 10% of all DLBCLs and it is more commonly seen in women in their third to
fourth decades of life. DLBCL NOS and PMBCL both have a similar course and a similar
treatment.” tFL or DLBCL arising from indolent lymphoma are additional DLBCL subtypes,
which are all initially slow-growing types of B-cell ymphomas that transform into DLBCL.

Patients with treatment failure after frontline rituximab plus cyclophosphamide, doxorubicin,
vincristine, and prednisone (see Standards of Therapy) often have a poor outcome—in
particular, those with disease that is refractory to frontline or subsequent therapies—although
some patients can have a durable remission and be cured after secondary therapies.
Outcomes are worse in patients with chemotherapy-refractory disease, with only 7% achieving
a CR to standard treatment and OS of 6 months.® People of older age (> 65 years) and those
with CNS involvement and comorbidities have higher possibility of adverse outcomes.”

No more than 50% of patients with R/R large B-cell lymphomas achieve a response to
subsequent treatment after a standard second-line salvage regimen, and few are cured.®

Standards of Therapy

Treatment goals are directed at curing disease when possible, improving HRQoL with the
ability for patients to return to work or daily activities, and prolong survival with the least
symptoms, while minimizing adverse treatment effects.

Cyclophosphamide, doxorubicin, vincristine, and prednisone plus rituximab has been the
first-line treatment of DLBCL since the early 2000s. Further treatment of DLBCL that is
refractory or relapsing following first-line therapy will depend on patient status in relation to
the eligibility for further intensive therapy (i.e., SCT or CAR T-cell therapies). Approximately
40% of patients will be refractory or have relapsed disease and of these, approximately 50%
will be eligible for SCT."

Patients eligible for SCT can further receive therapy with platinum-based salvage therapy
(second line). Salvage therapy regimens may be gemcitabine, dexamethasone, and cisplatin,
with or without rituximab, other options include rituximab plus ifosfamide-carboplatin-
etoposide, rituximab plus dexamethasone, cisplatin, and cytarabine; and dexamethasone,
ifosfamide, cyclophosphamide, etoposide, and procarbazine with existing variation in some
regimens based on funding in specific jurisdictions across Canada. Patients with PR or CR
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to these regimens can enter into high-dose chemotherapy plus SCT. If despite these there is
relapse and the patient is eligible for intensive therapy, then CAR T-cell therapy is an option.
If the patient is not eligible for intensive therapy, then clinicians and patients can consider
palliative care.

From the outset, patients who are not fit for intensive therapy or ineligible for SCT can be
considered for salvage chemotherapy as second line.

Polatuzumab vedotin is an antibody-drug conjugate targeting CD79b, a component of the
B-cell receptor complex, that is currently being used in combination with bendamustine and
rituximab for patient’s ineligible for SCT.™*

Eligible CAR-positive T-cell therapies (axi-cel, tisa-cel) are considered as third-line therapy.
Some patients who are fit for intensive therapy and eligible for SCT may still be unable

to undergo the transplant due to unsuccessful stem cell collection (which occurs in
approximately 10% of attempts).

Patients with secondary CNS disease will follow similar pathways, but with the necessary
use of CNS active regimens such as “MATRIix-RICE" or high-dose methotrexate added

to gemcitabine, dexamethasone, and cisplatin plus rituximab; or carboplatin, etoposide,
ifosfamide, and Mesna; or dexamethasone, cytarabine, and cisplatin plus rituximab; or
multiple doses of intrathecal chemotherapy.’®

Palliative care usually includes gemcitabine, dexamethasone, and cisplatin, or methotrexate,
etoposide, cisplatin, or prednisone, chlorambucil, etoposide, or combinations of these.

Drug

Liso-cel (also known as JCARO17) is a patient-specific cell suspension containing a target of
60 x 10°to 120 x 10° CAR-positive viable T cells (consisting of CD4 and CD8 components at
a ratio range from 0.8 to 1.2) with each component supplied separately in 4 single-dose vials,
for IV infusion. It has a proposed Health Canada indication for the treatment of adult patients
with R/R large B-cell lymphoma after 2 or more lines of systemic therapy, including DLBCL
NOS, PMBCL, high-grade B-cell ymphoma, and DLBCL arising from follicular lymphoma.

Liso-cel targets CD19, a marker expressed on B-cell precursors and malignant B cells present
in DLBCL and other lymphomas. When CD19 markers are detected, T-cell activation ensues,
and localized secretion of cytokines follows, leading to destruction of targeted cancer cells.
Liso-cel consists of purified CD8+ and CD4+ T cells in a defined composition, that have been
separately activated and transduced with a replication-incompetent lentiviral vector encoding
an anti-CD19 CAR.

CADTH has not reviewed liso-cel for other indications, and the sponsor’s reimbursement
request did not differ from the proposed Health Canada indication. The product was granted a
Notice of Compliance by Health Canada on May 6, 2022.

In Table 3, characteristics of liso-cel and the other available CAR T-cell therapies
are presented.
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Table 3: Key Characteristics of Liso-Cel and Main Comparators

Criteria

Mechanism of

Liso-cel

CD19-directed genetically modified

Axi-cel

CD19-directed genetically

CADTH

Tisa-cel

CD19-directed genetically

administration

action autologous T-cell modified autologous T-cell modified autologous T-cell
immunotherapy immunotherapy immunocellular therapy
Indication? For the treatment of adult patients For the treatment of adult For the treatment of:
with R/R large B-cell ymphoma patients with R/R large B-cell * pediatric and young adult
after 2 or more lines of systemic lymphoma after 2 or more lines patients up to and including
therapy, including DLBCL not of systemic therapy, including 25 years of age with B-cell
otherwise specified, primary DLBCL not otherwise specified, ALL who are refractory, have
mediastinal large B-cell ymphoma, | primary mediastinal large B-cell relapsed after allogeneic
high-grade B-cell lymphoma, and lymphoma, high-grade B-cell stem cell transplant or are
DLBCL arising from follicular lymphoma, and DLBCL arising otherwise ineligible for
lymphoma from follicular lymphoma stem cell transplant, or have
experienced second or later
relapse
¢ adult patients with relapsed
or refractory large B-cell
lymphoma after 2 or more
lines of systemic therapy
including DLBCL not otherwise
specified, high-grade B-cell
lymphoma, and DLBCL arising
from follicular lymphoma
Route of IV infusion IV infusion IV infusion

Recommended dose

Patient-specific cell suspension
in single-dose vials, 60 x 106 to
120 x 10° CAR-positive viable T
cells (consisting of CD4 and CD8
components at a ratio range from
0.8 to 1.2), for IV infusion.

A single dose of Breyanzi contains
60 x 10°to 120 x 10° CAR-positive
viable T cells (consisting of CD4
and CD8 components at a ratio
range from 0.8 to 1.2), with each
component supplied separately in 1
to 4 single-dose vials.

CD8 component

Vials containing = 8.0 x 10° CAR-
positive viable T cells in 4.6 mL
(= 1.6 x 10° CAR-positive viable T
cells/mL).

CD4 component

Vials containing = 8.0 x 10° CAR-
positive viable T cells in 4.6 mL

Suspension of anti-CD19 CAR

T cells in approximately 68

mL. The target dose is 2 x 10°
CAR-positive viable T cells per
kg body weight (range: 1 x 10°¢
to 2.4 x 10° cells/kg), with a
maximum of 2 x 108 CAR T cells
for patients = 100 kg.

Single-dose, one-time treatment,
in a patient-specific infusion
bag(s).

Pediatric and young adult B-cell
ALL:

e For patients < 50 kg: 0.2 to
5.0 x 10° CAR T cells/kg body
weight.

e For patients > 50 kg: 0.1 to 2.5
x 108 CAR T cells (non-weight
based).

Adult R/R DLBCL:

©0.6t0 6.0 x 108 CAR T cells
(non-weight based).
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Criteria

Liso-cel

(2 1.6 1 x 10° CAR-positive viable T
cells/mL).

Axi-cel

CADTH

Tisa-cel

Serious adverse
effects or safety
issues

CRS, neurologic toxicities,
secondary malignancies,
hypogammaglobulinemia,
prolonged cytopenias, infections,
febrile neutropenia, tumour lysis
syndrome have been observed

CRS, tumour lysis syndrome,
neurologic toxicities,
secondary malignancies,
hypogammaglobulinemia,
prolonged cytopenias,
infections, febrile neutropenia

CRS, neurologic toxicities,
secondary malignancies,
hypogammaglobulinemia,
prolonged cytopenias, infections,
tumour lysis syndrome, febrile
neutropenia

Other

Must be administered in a
qualified treatment centre under
the supervision of health care
professionals experienced in
the treatment of hematological
malignancies.

Product must be kept frozen at
< —130°C until it is ready to use.

Must be administered in a
qualified treatment centre under
the supervision of health care
professionals experienced in
the treatment of hematological
malignancies.

Product must be kept frozen at
< —130°C until it is ready to use.

Must be administered in a
qualified treatment centre under
the supervision of health care
professionals experienced in
the treatment of hematological
malignancies.

Product must be kept frozen at
< —120°C until it is ready to use.

ALL = acute lymphoblastic leukemia; axi-cel = axicabtagene ciloleucel; CAR = chimeric antigen receptor; CRS = cytokine release syndrome; DLBCL = diffuse large B-cell
lymphoma; liso-cel = lisocabtagene maraleucel; R/R = relapsed or refractory; tisa-cel = tisagenlecleucel.

aThis is the Health Canada Notice of Compliance approved indication as of May 6, 2022. This CADTH Reimbursement Review was conducted before issuance of the Health

Canada Notice of Compliance.

Source: Product monographs of liso-cel,'® axi-cel,”” and tisa-cel.”®

Stakeholder Perspectives

Patient Group Input

Input was obtained from 1 patient group. Raw patient group input is presented in the
Stakeholder Input section.

Lymphoma Canada, a Toronto-based, national Canadian registered charity that empowers

the lymphoma community through education, support, advocacy, and research, provided an
anonymous survey of patients with large B-cell ymphoma conducted online from June 21 to
August 25, 2021. The survey participants (total = 331; DLBCL = 126, FL = 191, other LBCLs =
14) were from Canada, US, Europe, and other countries. Past survey data for subgroup of
patients with DLBCL (2018 and 2020 surveys), follicular lymphoma (2017 and 2018), and
those with CAR T-cell therapy experiences (April 18 to June 15, 2018) were also provided to
supplement the current survey.

Respondents (n = 63) highlighted night sweat (57%), fatigue and lack of energy (54%), and
aches and pains (54%) as the top symptoms of lymphoma that impact their quality of life. In
addition, anxiety or worry (75%), stress related to the diagnosis (73%), and fear of progression
(64%) were cited as the key psychosocial impacts. Diagnosis, symptoms, and mental health
effects altogether significantly impacted patients’ daily activities (43%), ability to sleep (41%),
concentration (40%), and ability to attend work or school (40%).

Of 230 respondents, 7% of patients had not yet received therapy (“watch and wait”), 50%
received 1 line of therapy, and 43% received 2 or more lines of therapies at the time of survey.
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For patients with DLBCL receiving treatment, the most common side effects (n = 103) were
hair loss (87%), fatigue (84%), and cognitive issues (68%), and the most intolerable side
effects (n = 85) were fatigue (41%), nausea/vomiting (19%), and “chemo-brain” (15%). For
patients with follicular lymphoma receiving treatment, the most common side effects (n = 61)
were fatigue (85%), nausea or vomiting (51%), and hair loss (39%), and the most intolerable
side effects (n = 49) were fatigue (37%), nausea or vomiting (10%), and pain (10%). Specific
psychosocial impacts (n = 49) caused by treatments included fear of progression or relapse
(67%), anxiety or worry (65%), and depression (47%). The most significant negative impacts
on quality of life or daily living caused by treatments were treatment-related fatigue (57%,

n = 273), late-onset or long-term side effects (41%, n = 49), and low activity level (39%, n =
176). In terms of difficulty accessing treatment options, 13% of patients (n = 44) found it very
difficult to access. Living in a community without a cancer centre (35%, n = 49) was the most
common reason for difficulty accessing treatment. Absence from work (62%), travelling costs
(28%), and supplementary drug costs (26%) were the top financial impacts associated with
accessing necessary treatments (n = 39).

The most desired outcomes from treatments included improved quality of life and
performance of daily activities (93%, n = 176), longer survival (88%, n = 223), and longer
disease remission (85%, n = 223). Forty-seven percent of patients (n = 297) responded that
they would be willing to tolerate the short-term side effects of a new effective treatment and
47% (n = 297) said they would take the treatment recommended by their physicians even if it
has potentially serious side effects.

According to the past survey data (2018), none of the patients had a direct experience with
liso-cel therapy. Out of 7 patients who had experiences with other CAR T-cell therapies
through clinical trials, 5 responded to questionnaire asking about CAR T-cell therapy's

impact on quality of life. These patients rated less than 3 (1 = no negative impact on my

life; 5 = significant negative impact on my life) for all aspects of CAR T-cell therapy, meaning
the number of clinic visits (2.8), travel to treatment centre (2.8), CAR T-cell infusion (2.6),
short-term side effects (2.5), activity level (2.5), treatment-related fatigue (2.5), lasting side
effects (2.0), and leukapheresis (1.8). When asked about recommending CAR T-cell therapy to
other eligible patients, 5 out of 7 patients said they would recommend, 1 said they would not
recommend, and 1 remained unsure.

Clinician Input
Input From Clinical Experts Consulted by CADTH

All CADTH review teams include at least 1 clinical specialist with expertise regarding the
diagnosis and management of the condition for which the drug is indicated. Clinical experts
are a critical part of the review team and are involved in all phases of the review process
(e.g., providing guidance on the development of the review protocol, assisting in the critical
appraisal of clinical evidence, interpreting the clinical relevance of the results, and providing
guidance on the potential place in therapy). In addition, as part of the liso-cel review, a panel
of 4 clinical experts from across Canada was convened to characterize unmet therapeutic
needs, assist in identifying and communicating situations where there are gaps in the
evidence that could be addressed through the collection of additional data, promote the early
identification of potential implementation challenges, gain further insight into the clinical
management of patients living with a condition, and explore the potential place in therapy of
the drug (e.g., potential reimbursement conditions). A summary of this clinical discussion
from panel and the clinical experts is presented below.
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Unmet Needs

Clinical experts consulted by CADTH agreed that there is an unmet need for drugs that are
better tolerated (better safety profiles), that can be used more frequently in the outpatient
setting and that can be used in a broader population of patients with lymphoma (i.e., in
patients with transformed from iNHL, FL3B, and CNS disease). Suboptimal availability of
commercially available CAR T-cell products in some provinces generated the need to refer out
of province or out of country for commercial CAR T-cell therapies.

Other therapies (e.g., polatuzumab) may not be widely available, or are costly.

Place in Therapy

According to the clinical experts consulted by CADTH, liso-cel would be used in a similar
manner as the other available CAR T-cell therapies, as third-line therapy (in patients who have
already tried 2 lines of chemotherapy). However, the clinical experts noted that the proposed
indication for liso-cel includes a broader population than the indications for axi-cel and
tisa-cel, such as those patients with iNHL (including chronic lymphocytic leukemia) and FL3B.
The clinical experts noted that liso-cel would also be considered for use in patients with CNS
disease. It was a consensus among clinical experts that patients who have had a previous
CAR T-cell therapy would not be recommended to receive liso-cel as the evidence for this
strategy is absent.

Patient Population

The clinical experts considered that patients most likely to benefit from liso-cel would be
those with similar characteristics of the TRANSCEND study (e.g., ECOG PS of 0 or 1, low LDH),
but the data on specific subgroups is still uncertain. Patients who have had an autologous
stem-cell transplant (ASCT) and then relapsed or those who are not eligible for a transplant
are likely to be favoured for liso-cel administration.

Clinicians mentioned that patients that would not be suitable for treatment with liso-cel would
be those not meeting established criteria (i.e., eligibility criteria from TRANSCEND) for CAR
T-cell therapy and would be excluded from therapy with liso-cel; however, the information is
still uncertain to provide a definitive answer. For this same reason, is difficult to predict which
patients would likely exhibit a response to treatment with liso-cel.

Assessing Response to Treatment

Clinicians considered that to determine a response to liso-cel, using commonly known
parameters of efficacy and survival will suffice in clinical practice, such as survival with better
HRQoL measures.

Overall, improved survival and reduction in the frequency and severity of symptoms, and cure
would be good measurements of response throughout follow-up of patients.

When asked about clinically meaningful effects, the clinical experts considered that the
hypotheses tested by the investigators in the TRANSCEND study with effect sizes of 25%
improvement in survival and progression were deemed meaningful, but any improvement
in survival or symptoms is desirable. Some clinicians prefer imaging as it is sometimes
considered more objective to assess response to treatment. All these measurements are
widely used by clinical experts without significant variations.
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Experts preferred assessments of patients every 1T month to 3 months with varying frequency
at the beginning of treatments.

Discontinuing Treatment

Discontinuation of CAR T-cell therapies would not be relevant as it is a single dose (although
re-treatment is possible). However, some patients might be inherently unstable such

that during the process that it may be necessary to discontinue (e.g., ECOG 4, sudden
deterioration, opportunistic infections, and so on). This is when patients, after leukapheresis,
are no longer able to receive liso-cel.

Prescribing Conditions

Patients and clinicians will need to be in large transplant centres in Canada. Currently, most
provinces in Canada have (will have) the necessary expertise. In some areas, however,

it cannot be done (e.g., a rural area). Outpatient is possible in well-resourced outpatient
programs. According to the experts, Health Canada and Foundation for the Accreditation of
Cellular Therapy-accredited SCT centres in Canada are needed (most are medium size, some
are large). Outpatient therapy is feasible provided such programs have built the infrastructure
to do so. Foundation for the Accreditation of Cellular Therapy accreditation is not uniform

in Canada, but the clinical experts expect that the manufacturers may require this as a
stipulation for distribution.

Additional Considerations

Experts noted that liso-cel may be associated with fewer toxicities than other CAR T-cell
products (although no direct comparison were conducted), with CRS events of equal or
greater severity in only 2% and NT in 10% (referring information from the TRANSCEND
NHLOO1 study). For many patients with aggressive B-cell lymphoma, outcomes from currently
available treatments are good. However, not all patients respond to currently available
treatments. For those who achieve CR, the latter is not always sustained, and patients may
relapse. Toxicity of treatments including intensive chemotherapy, SCT, and currently approved
CAR T-cell therapies can be substantial. For transplant and even more so, CAR T-cell therapy,
patients may need to travel out of province or even out of country to get treatment. Significant
health care system resources are needed to safely provide these treatments.

Clinician Group Input

This section was prepared by CADTH staff based on the input provided by clinician groups.
Raw clinician group input can be found in the Stakeholder Input section.

Two clinician groups provided input on behalf of Lymphoma Canada and Ontario Health
(Cancer Care Ontario) Hematology Cancer Drug Advisory Committee. Lymphoma Canada is
a national, non-for-profit organization for lymphoma and patients with chronic lymphocytic
leukemia. The Ontario Health (Cancer Care Ontario) Hematology Cancer Drug Advisory
Committee is a committee that offers timely evidence-based clinical and health system
guidance on drug-related matters.

The Lymphoma Canada clinician group stated that addition of liso-cel to the current third-line
therapies or beyond is important for the following reasons: 1) as a curative therapy, liso-cel

is expected to improve remission (e.g., CR and PRs) and prolong survival (e.g., overall and
PFS) of the eligible patients; 2) availability of liso-cel would prevent unnecessary delay in
treatment caused by short supply of the existing CAR T-cell therapies; 3) liso-cel has shown
less frequent adverse effects (i.e., CRS and NT) compared to axi-cel without compromising
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efficacy (note: no head-to-head trial is available); 4) liso-cel can be safely administered in an
outpatient setting similarly to tisa-cel.

The Ontario Health (Cancer Care Ontario) Hematology Cancer Drug Advisory Committee
recognized that liso-cel would fulfill the unmet needs of indications that are not covered by
the other CAR T-cell therapies (e.g., FL3B and secondary CNS lymphoma). Moreover, the
Ontario Health (Cancer Care Ontario) Hematology Cancer Drug Advisory Committee identified
that the limited number of CAR T-cell therapy centres available across Canada could cause
access issues for patients.

Drug Program Input

The drug programs provide input on each drug being reviewed through CADTH's
reimbursement review processes by identifying issues that may impact their ability to
implement a recommendation. The implementation questions and corresponding responses
from the clinical experts consulted by CADTH are summarized in Table 4.

Table 4: Summary of Drug Plan Input and Clinical Expert Response

Implementation issues Clinical experts’ response

Relevant comparators

The TRANSCEND NHL-001 study was a single-arm trial.
Relevant comparators include axicabtagene ciloleucel,
tisagenlecleucel, salvage chemotherapy (GDP, DHAP,
ifosfamide, carboplatin, and etoposide, gemcitabine
monotherapy, oral cyclophosphamide and etoposide) and
polatuzumab plus bendamustine and rituximab.

Clinical experts agreed with the comparators stated in the
protocol for this review (i.e., other CAR T-cell therapies such as
axicabtagene ciloleucel and tisagenlecleucel, and drug regimens/
salvage chemotherapy).

Two other CAR T-cell products for the treatment of DLBCL
(tisa-cel, axi-cel) have been assessed by CADTH and are
funded in Canada.

Based on the pivotal trial data and approved indication, does
liso-cel expand the eligible patient population beyond that
which is currently eligible for CAR T-cell therapy?

Clinical experts indicated that DLBCL transformed from iNHL
(including CLL), follicular lymphoma grade 3B, and CNS disease
would be additional indications for liso-cel, if funded, as these are
indications or populations that were included in the TRANSCEND
trial.

Considerations for initiation of therapy

Can it be clarified if patients should receive reconfirmation of
PET-positive disease before lymphodepleting therapy? (This is
not required for the 2 currently funded CAR T-cell products in
Canada).

The clinical experts consulted by CADTH indicated that negative
PET results are not required before infusion as PET results are
expected to be positive in most patients.

For transformed DLBCL, do patients need to have received
or failed treatment for the diagnosis of DLBCL or is biopsy-
proven DLBCL sufficient? (e.g., the patient only received
treatment for SLL/CLL then transformed to DLBCL).

Clinical experts noted that patients would need at least 2 lines
of systemic therapy (usually considered to be effective) from the
time of diagnosis of the transformed DLBCL.

Potential exceptions may include individuals with follicular
lymphoma for which they already have received treatment

(e.g., with R-CHOPR, GDPR, and auto-stem cell transplant) but then
transforms to DLBCL or high-grade B-cell ymphoma. For these
cases, clinicians may want to move directly to offer CAR T-cell
therapies since other options are limited. Clinical experts suggest
criteria could stipulate the minimum types of therapy required in
these situations.
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Implementation issues Clinical experts’ response

Do patient eligibility criteria overlap with existing commercial
CAR T-cell therapy eligibility criteria (tisa-cel and axi-cel)? Liso-
cel was also evaluated in DLBCL from indolent lymphomas
and in follicular lymphoma grade 3B.

Eligibility criteria for liso-cel would overlap with axi-cel. Tisa-
cel, on the other hand, does not include criteria for primary
mediastinal lymphoma.

Is liso-cel recommended (i.e., are there outcome data
specifically for) in the following groups:

* Patients aged > 75 years (10% of patients in clinical trial)
e Patients with follicular ymphoma grade 3B (1%)

*ECOG of 2 (1%)

* Prior allo-stem cell transplant (3%)

e Secondary CNS lymphoma (3%)

The clinical experts indicated that liso-cel would be considered
for use in patients who are > 75 years, have follicular lymphoma
grade 3B, ECOG Performance Status < 2, and have CNS
involvement. The clinical experts emphasized the need for more
data, especially comparative data. TRANSCEND is the first

study to include the patients with CNS involvement and prior
allo-stem cell transplant. The clinical experts noted that both of
these subgroups of patients represent a small proportion of the
population practice making it difficult for studies to be conducted
with these subgroups specifically.

Can we confirm that patients with comorbidities are eligible?
(e.g., reduced cardiac and renal function)

Yes, but patients require sufficient cardiac function to survive
CRS or sepsis, and renal function to tolerate fludarabine. Currently
there is variability on the approach to patients with comorbidities
by Canadian centres.

Should patients that have received other CAR T-cell therapies
for DLBCL be eligible for liso-cel?

There are currently no data to support that patients that have
received previous CAR T-cell therapies for DLBCL should receive
liso-cel. Response to a second (different) CAR T-cell product is
unknown and should be studied independently.

Please confirm that this is a single-dose treatment, and that
re-treatment is not recommended.

According to the clinical experts, there are no data to support
re-treatment.

Would patients with secondary CNS involvement be eligible?

Experts agreed that as long as disease is controlled, patients can
be eligible. This population is in great need of better therapies.

Is liso-cell sufficiently distinct from axi-cel and tisa-cel to
warrant separate eligibility criteria?

Consider alignment with reimbursement criteria for CAR T-cell
therapy with tisa-cel and axi-cel.

Experts would treat the same as axi-cel but would add the DLBCL
transformed from iNHL (including CLL), follicular lymphoma grade
3B, and CNS disease.

Considerations for

prescribing of therapy

The sponsor’s budget impact analysis assumes a single
infusion, but the pivotal trial allowed for second infusions in
refractory patients.

Re-treatment was discussed by the clinical experts as a possibility
in a proportion of patients like those included in the TRANSCEND
trial.

Delivery must take place at specialized treatment centres that
are FACT accredited and certified by the sponsor.

A patient advisory group notes that the timelines for the
sponsor’s assumptions regarding delivery locations may be
unrealistic, as the roll-out of CAR T-cell therapy is dependent
on provincial funding and site capacity to deliver. This may
affect budget impact analysis assumptions.

Administration would be done preferably in Health Canada and
FACT-accredited stem cell transplant centres. Outpatient therapy
is feasible provided such programs have built the infrastructure to
do so. FACT accreditation is not uniform in Canada.

Sponsor companies will work with any transplant centre that has
standards deemed to be at the level of FACT accreditation.

All stem cell transplant centres are Health Canada—approved,
and most centres are already FACT accredited. Those that are
not FACT accredited may try to justify to the sponsor that they
can administer CAR T-cell therapies, so implementation in these
centres is still possible.

One expert noted that in one centre, all companies have reached
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Implementation issues Clinical experts’ response

out to clinicians to state that they no longer require FACT
accreditation. However, they do require a program at the FACT
standards, hence would effectively imply that it is a centre that
does routine apheresis for stem cells/donor lymphocyte infusion.

One expert noted that, ideally, programs should meet FACT
standards. FACT accreditation is not mandated by Canadian
authorities, hence the variability across Canada.

There is limited access to CAR T-cell services in Canada.
While access is expanding, interprovincial travel, or out-of-
country funding remains necessary in many parts of Canada.

Due to geographical site limitations, patients may need to
travel for treatment requiring interprovincial agreements to
ensure equitable access as is needed for 2 prior CAR T-cell
therapies that have been approved for DLBCL.

For pERC consideration.

Delivery sites may have capacity and feasibility issues with
being certified by more than one CAR T-cell sponsor (training,
ongoing auditing, slightly different protocols)

For pERC consideration.

Funding algorit

hm (oncology only)

Drug may change place in therapy of comparator drugs.

When would liso-cel be preferred over currently funded CAR
T-cell therapies?

Is there sufficient clinical evidence to favour one CAR T-cell
therapy over another, either generally or in any subpopulation?

If this drug is the same price as tisa-cel or axi-cel, will it
replace them?

Overall, it is not expected that liso-cel would be better than other
CAR T-cell therapies, but it may be offered to a broader population
of patients with lymphoma (i.e., transformed from iNHL, follicular
lymphoma grade 3B, or CNS disease).

Although there is a perception of better safety profile, experts
agreed that it may be a result of clinicians having a better
understanding on how to better manage CRS and immune
effector cell-associated neurotoxicity syndrome, which would
lead to more favourable outcomes, although the evidence is still
uncertain to support any assumption.

Another expert mentioned that no clear clinical evidence to
favour one CAR T-cell therapy over the other for the overlapping
indications. However, in practice some centres may choose

to align with a limited number of manufacturers to minimize
contractual and pharma specific requirements (i.e., it is possible
one will be favoured for logistical reasons).

Complex therapeutic space with multiple lines of therapy,
subpopulations, or competing products

Competing products: tisa-cel and axi-cel

For pERC consideration.

Other aspects:

Concerns around delivery sites processing 3 different
manufacturers of CAR T cells. Additional costs incurred by
non-delivering sites when sending patients out of province for
treatment

For pERC consideration.

Care provision issues

Like other CAR T-cell therapies, hospitalization for adverse
events is not uncommon, which may include admission to an

Clinical experts mention that liso-cel may have a better safety
profile, but there is still uncertainty around this issue. For now, it is

intensive care unit.

important to focus on the proportion treated as an outpatient in
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Implementation issues Clinical experts’ response

Does the adverse effect profile differ significantly from
currently funded CAR T-cell therapies?

CRS is sometimes managed with tocilizumab. Tocilizumab
is on the Canada Drug Shortages website list due to its use
in COVID-19 treatment, with anticipated resolution date of
December 31, 2021.

Is there another treatment that can be used to manage CRS if
tocilizumab is not available? Should treating centres ensure
that tocilizumab is available before starting liso-cel? (Would
also be an issue for other CAR T-cell therapies.)

the TRANSCEND study.

The use of tocilizumab and possible shortages is a concern as
the companies require 2 doses on hand for each patient. The use
of siltuximab has been considered by some clinicians if there is a
severe shortage. A biosimilar tocilizumab would be helpful in the
future.

System and economic issues

CAR T-cell therapy is an expensive therapy that requires
considerable resources to deliver. As patients with DLBCL are
already potentially eligible for CAR T-cell therapy in Canada,
the patient advisory group is interested to know the extent to
which the eligible patient population will expand (assuming
no delivery constraints) if liso-cel is funded.

For pERC consideration.
Refer to CADTH Economic Report.

Accessing CAR T-cell therapy may require interprovincial
travel. A program to cover travel expenses should be offered
by the sponsor until widespread access across Canada is
available.

Due to geographical site limitations, patients may need to
travel for treatment requiring interprovincial agreements to
ensure equitable access as is needed for 2 prior CAR T-cell
therapies that have been approved for DLBCL.

For pERC consideration.

Tisa-cel and axi-cel are already funded in Canada for the
treatment of relapsed/refractory DLBCL after 2 or more lines
of therapy.

Both tisa-cel and axi-cel have gone through price negotiations
for the same indication.

For pERC consideration.

Cost-effectiveness of therapy based on long-term data not
available.

Unknown burden and cost to staff to process cells for third
product and to maintain level of training.

Patient privacy and patient cell ownership concerns due
to fact that CAR T cells are manufactured by US-based
companies outside of Canadian jurisdiction. (This is also
the case for the other CAR T-cell therapies that are publicly
funded.)

For pERC consideration.

allo = allogeneic; auto = autologous; axi-cel = axicabtagene ciloleucel; CAR = chimeric antigen receptor; CLL = chronic lymphocytic leukemia; CNS = central nervous system;
CRS = cytokine release syndrome; DHAP = dexamethasone, cytarabine, and cisplatin; DLBCL = diffuse large B-cell lymphoma; ECOG = Eastern Cooperative Oncology
Group; FACT = Foundation for the Accreditation of Cellular Therapy; GDP = gemcitabine, dexamethasone, and cisplatin; iNHL = indolent non-Hodgkin lymphoma; liso-cel =
lisocabtagene maraleucel; pERC = CADTH pCODR Expert Review Committee; R-CHOP = rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; SLL =

small lymphocytic lymphoma; tisa-cel = tisagenlecleucel.
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Clinical Evidence

The clinical evidence included in the review of liso-cel is presented in 3 sections. The first
section, the Systematic Review, includes pivotal studies provided in the sponsor’s submission
to CADTH and Health Canada, as well as those studies that were selected according to an a
priori protocol. The second section includes indirect evidence from the sponsor and indirect
evidence selected from the literature that met the selection criteria specified in the review.
The third section includes sponsor-submitted long-term extension studies and additional
relevant studies that were considered to address important gaps in the evidence included in
the systematic review.

Systematic Review (Pivotal and Protocol-Selected Studies)

Objectives

To perform a systematic review of the beneficial and harmful effects of liso-cel for

the treatment of adult patients with R/R large B-cell ymphoma including DLBCL NOS
(including DLBCL arising from indolent lymphoma), HGL, PMBCL, and FL3B after at least 2
prior therapies.

Methods

Studies selected for inclusion in the systematic review include pivotal studies provided in the
sponsor’s submission to CADTH and Health Canada, as well as those meeting the selection
criteria presented in Table 5. Outcomes included in the CADTH review protocol reflect
outcomes considered to be important to patients, clinicians, and drug plans. Of note, the
systematic review protocol presented below was established before the granting of a Notice
of Compliance from Health Canada.

Table 5: Inclusion Criteria for the Systematic Review

Criteria Description

Population Adult patients with relapsed or refractory large B-cell ymphoma including DLBCL not otherwise specified
(including DLBCL arising from indolent lymphoma), HGBCL, PMBCL, and FL3B after at least 2 prior
therapies.

Subgroups:

e Histological subtypes (e.g., HGBCL, PMBCL, FL)
* Use of bridging therapy

® Previous HSCT

* Response to last therapy (refractory vs. relapsed)
*ECOG score

* Number of prior lines of therapy (e.g., 2 vs. more)
e Central nervous system involvement

Intervention Lisocabtagene maraleucel, (IV, cell suspension in patient-specific single-dose vials, target dose of 100
x 10° CAR T cells)

Comparator * CAR T-cell therapies
o Axicabtagene ciloleucel
o Tisagenlecleucel
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Criteria Description

®Drug regimens:
o Polatuzumab vedotin, bendamustine, and rituximab
o Bendamustine and rituximab
oPEP-C
o Gemcitabine monotherapy
o GemOx
o GDP % rituximab
o DHAP # rituximab
o ICE # rituximab
o MEP
o Cyclophosphamide and etoposide

Outcomes Efficacy outcomes:

e Survival (e.g., OS, PFS, EFS)

* Response/remission rate (e.g., CRR, DOR, TTR)
*HRQoL (e.g., EORTC QLQ-C30, EQ-5D-5L, FACT-Lym)
e Intensive care unit admission/utilization
Harms outcomes:

* Mortality

® AEs, SAEs, WDAEs

Notable harms and harms of special interest: B-cell aplasia, secondary malignancies, febrile neutropenia,
cytopenia, neurologic effects (ICANS), infections, replication-competent lentivirus, development of anti-
CAR antibody response, CRS, anaphylaxis.

Study designs Published and unpublished phase |, 11, lll, and IV RCTs and clinical trials.

AE = adverse event; CAR = chimeric antigen receptor; CRR = complete response rate; CRS = cytokine release syndrome; DHAP = cytarabine, dexamethasone, cisplatin, and
etoposide; DLBCL = diffuse large B-cell ymphoma; DOR = duration of response; ECOG = Eastern Cooperative Oncology Group; EFS = event-free survival; EORTC QLQ-C30 =
European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EQ-5D-5L = EuroQol 5-Dimensions 5-Levels questionnaire; FACT-Lym =
Functional Assessment of Cancer Therapy—Lymphoma; FL = Follicular ymphoma; FL3B = follicular ymphoma grade 3B; GDP = gemcitabine, dexamethasone, and cisplatin;
GemOx = gemcitabine and oxaliplatin; HGBCL = high-grade B-cell lymphoma; HRQoL = health-related quality of life; HSCT = hematopoietic stem cell transplant; ICAN =
immune effector cell-associated neurotoxicity syndrome; ICE = carboplatin, etoposide, ifosfamide, and Mesna; MEP = methotrexate, etoposide, cisplatin; OS = overall
survival; PEP-C = prednisone, etoposide, procarbazine, cyclophosphamide; PFS = progression-free survival; PMBCL = primary mediastinal large B-cell lymphoma; RCT =
randomized controlled trial; SAE = serious adverse event; TTR = time to response; WDAE = withdrawal due to adverse event.

The literature search for clinical studies was performed by an information specialist using
a peer-reviewed search strategy according to the PRESS Peer Review of Electronic Search
Strategies checklist.’

Published literature was identified by searching the following bibliographic databases:
MEDLINE All (1946[) via Ovid and Embase (1974R) via Ovid. All Ovid searches were run
simultaneously as a multi-file search. Duplicates were removed using Ovid deduplication

for multi-file searches, followed by manual deduplication in Endnote. The search strategy
comprised both controlled vocabulary, such as the National Library of Medicine's MeSH
(Medical Patient Headings), and keywords. The main search concepts were Breyanzi (liso-cel).
Clinical trials registries were searched: the US National Institutes of Health's clinicaltrials.gov,
WHQO's International Clinical Trials Registry Platform search portal, Health Canada’s Clinical
Trials Database, and the European Union Clinical Trials Register. No filters were applied to
limit the retrieval by study type. Retrieval was not limited by publication date or by language.
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Conference abstracts were excluded from the search results. Refer to Appendix 1 for the
detailed search strategies.

The initial search was completed on September 2, 2021. Regular alerts updated the search
until the meeting of the CADTH pan-Canadian Oncology Drug Review Expert Committee on
April 13,2022. Grey literature (literature that is not commercially published) was identified
by searching relevant websites from the Grey Matters: A Practical Tool for Searching Health-
Related Grey Literature checklist. Included in this search were the websites of regulatory
agencies (FDA and European Medicines Agency). Google was used to search for additional
internet-based materials. Refer to Appendix 1 for more information on the grey literature
search strategy. These searches were supplemented by reviewing bibliographies of key
papers and through contacts with appropriate experts. In addition, the sponsor of the drug
was contacted for information regarding unpublished studies. Two CADTH clinical reviewers
independently selected studies for inclusion in the review based on titles and abstracts,
according to the predetermined protocol. Full-text articles of all citations considered
potentially relevant by at least 1 reviewer were acquired. Reviewers independently made

the final selection of studies to be included in the review, and differences were resolved
through discussion.

Findings From the Literature

Two studies were identified as potentially relevant from other sources and from the literature
for inclusion in the systematic review (Figure 1). The included studies are summarized in
Table 6. A list of excluded studies is presented in Appendix 4 with reasons for exclusion.
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Figure 1: Flow Diagram for Inclusion and Exclusion of Studies
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Table 6: Details of Included Study

RA D 00

Designs and populations

Study design

Phase | open-label, multi-centre, multi-cohort, single-arm study

Locations

14 cancer centres (sites) in the US

Patient enrolment dates

First patient enrolled: January 6, 2016
Data cut-off date: August 12, 2019

The study will be considered completed when all patients in each cohort have been followed for
safety, disease progression, and survival for 2 years after their last dose.

Enrolled (N)

344 to undergo leukapheresis

Inclusion criteria

® Age = 18 years.
* Relapsed or refractory B-cell NHL of the following histologies:

o DLBCL cohort: DLBCL, not otherwise specified (includes transformed DLBCL from indolent
histology [transformed indolent NHL]), high-grade lymphoma with MYC and BCL2 and/or BCL6
rearrangements with DLBCL histology, primary mediastinal large B-cell lymphoma, and follicular
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Criteria TRANSCEND NHL 001

lymphoma grade 3B. Patients must have been treated with an anthracycline and rituximab
(or other CD20-targeted agent) and have R/R disease after at least 2 lines of therapy or after
autologous hematopoietic stem cell transplant.

o Mantle cell lymphoma cohort: mantle cell ymphoma (diagnosis confirmed with cyclin D1
expression or evidence of t(11;14) by cytogenetics, FISH, or PCR) with R/R disease after at least
1 prior line of mantle cell ymphoma therapy.
* PET-positive disease according to the Lugano Classification.®

e Archived tumour biopsy tissue available from the last relapse and corresponding pathology report
available or, if at least 1 tumour-involved site was deemed accessible at time of screening, willing
to undergo pre-treatment biopsy (excisional when possible) for disease confirmation. If the patient
had never had a CR, a sample from the most recent biopsy was acceptable.

* ECOG Performance Status of 0 or 1 (note, ECOG Performance Status of 2 was also allowed until
Protocol Amendment 5).

* Adequate organ function and vascular access.

* Patients who received previous CD19-targeted therapy must have had CD19-positive lymphoma
confirmed on a biopsy since completing the prior CD19-targeted therapy.

Exclusion criteria e Patients with central nervous system-only involvement by malignancy (note: patients with
secondary central nervous system involvement were allowed on study).

e History of another primary malignancy that had not been in remission for at least 2 years.

* Treatment with alemtuzumab within 6 months of leukapheresis, or treatment with fludarabine or
cladribine within 3 months of leukapheresis.

* Active hepatitis B, hepatitis C, or HIV infection at the time of screening. Patients with uncontrolled
systemic fungal, bacterial, viral, or other infection despite appropriate antibiotics or other treatment
at the time of leukapheresis or liso-cel administration.

* Presence of acute or chronic graft-vs.-host disease.

e History of cardiovascular conditions within the past 6 months (Class Il or IV heart failure, cardiac
angioplasty, or stenting, myocardial infarction, unstable angina, or other clinically significant cardiac
disease).

e History or presence of clinically relevant central nervous system pathology.

® Pregnant or nursing women.

*Use of corticosteroids within 7 days of leukapheresis or 72 hours before liso-cel administration,
low-dose chemotherapy, other cytotoxic or lymphotoxic chemotherapeutic agents, experimental
agents, immunosuppressive agents, donor lymphocyte infusions, radiation, and allogeneic
hematopoietic stem cell transplant within 90 days of leukapheresis.

* Prior CAR T-cell or other genetically modified T-cell therapy, with the exception of prior liso-cel.

Drugs

Intervention Liso-cel IV cell suspension.

Dose level 1, at day 1: 50 x 10° total CAR T cells.

Dose level 1D, at day 1 and day 15: 50 x 10° total CART cells.
Dose level 2, at day 1: 100 x 10° total CAR T cells.

Dose level 3, at day 1: 150 x 10° total CAR T cells.

3 single-dose schedules were tested (dose level 1, 2, and 3). Dose level 1 was also tested as a
2-dose schedule (dose level 1D), with a second dose of liso-cel given at day 15. Lymphodepleting
chemotherapy was not given before the second dose of liso-cel in the 2-dose schedule.
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Criteria TRANSCEND NHL 001

Comparator(s) ‘ No comparator arm
Duration
Phase
Pre-treatment Informed consent, screening, and evaluation: 28-day window

Leukapheresis (liso-cel manufacturing): 28-day window

Treatment Lymphodepleting chemotherapy: 2 to 7 days before liso-cel infusion

Liso-cel infusion in the 1 and 2-dose schedule, a first dose of liso-cel was given 2 to 7 days after LDC
and a second dose was given 14 days after the first dose of liso-cel (without further LDC between the
2 doses).

Post-treatment Follow-up for OS, safety, and disease progression: 2 years
Cut-off date for this report: August 12, 2019. Follow-up is ongoing.

Outcomes
Primary end points *ORR (CR + PR)
* Type, frequency, and severity of AEs and laboratory abnormalities, and p[DLT] estimated by the
mCRM
Secondary and Key secondary:
exploratory end points ¢ CR rate

*DOR, defined as the time from first response to PD or death
* PFS, defined as the time from first infusion of liso-cel to PD or death

* PFS ratio, defined as the ratio of PFS on the most recent line of therapy before liso-cel to the PFS on
liso-cel

¢ 0S, defined as the time from treatment with liso-cel to the date of death
*PK profile (C__,t__,area under the curve)
*HRQoL: EORTC QLQ-C30 and the EuroQol instrument EQ-5D-5L
e Numbers of ICU inpatient days and non-ICU inpatient days
Exploratory:
* Measurement of anti-therapeutic antibodies to liso-cel

* Measurement of B-cell numbers, plasma cytokines and chemokines, and changes in tumour and
tumour microenvironment factors including, but not limited to, presence of regulatory T cells and
expression of tumour immune checkpoint markers

* CD19 expression and attributes of tumour and tumour microenvironment

Notes
Publications Abramson 20208; Palomba 2021%°

AE = adverse event; CAR = chimeric antigen receptor; CR = complete response; DLBCL = diffuse large B-cell ymphoma; DLT = dose-limiting toxicity; DOR = duration of
response; ECOG = Eastern Cooperative Oncology Group; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30; EQ-5D-5L = EuroQol 5-Dimensions 5-Levels questionnaire; FISH = fluorescence in situ hybridization; HRQoL = health-related quality of life; ICU = intensive care
unit; LDC = lymphodepleting chemotherapy; liso-cel = lisocabtagene maraleucel; mMCRM = modified continual reassessment method; NHL = non-Hodgkin lymphoma; ORR =
objective response rate; OS = overall survival;, PCR = polymerase chain reaction; PD = progressive disease; p[DLT] = probability of DLT; PFS = progression-free survival; PK =
pharmacokinetic; PR = partial response; R/R = relapsed or refractory.

Source: Clinical Study Report for the TRANSCEND study.’
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Description of Studies

The TRANSCEND study is a phase | (stated as seamless), single-arm, multi-centre, multi-
cohort trial conducted in 14 cancer centres in the US. The first patient was enrolled on
January 6, 2016, and last data cut-off date available was August 12, 2019. The study will be
considered completed when all patients in each cohort have been followed for safety, disease
progression, and survival for 2 years after their last dose. The main objective of the study was
to evaluate the safety of liso-cel in adult patients with R/R B-cell NHL including DLBCL NOS
(de novo and transformed from indolent lymphoma), high-grade B-cell lymphoma (HGL) with
MYC and BCL2 and/or BCL6 rearrangements with DLBCL histology, PMBCL, FL3B, and mantle
cell ymphoma (MCL), as well as the antitumour activity of liso-cel (measured as ORR). The
key secondary objectives include assessing the rate of CR and durability of antitumour activity
(measured as DOR) of liso-cel and estimate the PFS and OS an HRQoL of patients treated
with liso-cel.

The study consisted of 3 main periods: pre-treatment, treatment, post-treatment. A schematic
of the treatment plan is depicted in Figure 2.

Figure 2: Study Schematic of TRANSCEND NHL 001
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Transfer
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ey

d = day; flu/cy = fludarabine/cyclophosphamide; LTFU = long-term follow-up; mCRM = modified continual
reassessment method.

Source: Clinical Study Report TRANSCEND study.®

Two cohorts based on disease specifics were evaluated: the DLBCL cohort (patients with
DLBCL NOS [de novo or transformed from indolent lymphoma]), HGL, PMBCL, and FL3B
having received at least 2 prior therapies; and the MCL cohort, with MCL having received at
least 1 prior therapy. Data from the ongoing MCL cohort are not included in this report.

The pre-treatment phase consisted of screening and enrolment of eligible patients who then
underwent leukapheresis to enable the product (liso-cel) generation. In addition, disease
assessments and other measures were taken. If necessary, bridging therapy, consisting of
systemic anticancer therapy for disease control was allowed while the product was being
manufactured (i.e., during the period between screening and LDC). In this case, patients were
required to have PET-positive disease and meet relevant eligibility criteria before treatment
with LDC and liso-cel.

Upon liso-cel product generation, patients entered the treatment phase of the study, which
commenced with LDC and ended with the day 29 evaluation. The treatment cycle included
LDC with fludarabine and cyclophosphamide followed by 1 (single-dose schedule) or 2
(2-dose schedule) doses of liso-cel administered IV on day 1. Day 1 was defined as the day of
first liso-cel administration. In the single-dose schedule, liso-cel was administered 2 to 7 days
after completion of LDC. In the 2-dose schedule, patients received the first dose as described
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above, and a second dose of liso-cel was given 14 days after the first dose of liso-cel (without
further LDC between the 2 doses).

The post-treatment follow-up phase consisted, after day 29, of patients who were followed in
this study for safety, disease progression, and survival for 2 years after their last dose of liso-
cel, including after disease progression and/or the initiation of additional anticancer therapies.

After completion of the final efficacy and safety assessments, long-term follow-up for
survival, long-term toxicity, and viral vector safety is to be continued under a separate protocol
for up to 15 years post-last dose of liso-cel per FDA guidance on viral vector-based gene
therapy products.

As of the data cut-off date of August 19, 2019, 6 amendments to the protocol study were
filed and implemented during the conduct of the TRANSCEND study. A summary of the
substantive changes made in each amendment is provided in Appendix 4.

Further data from the cut-off dates of June 19, 2020, and January 4, 2021, were also
submitted by the sponsor to assess outcomes at later points and were included in this report
to address key efficacy end points (ORR, CRR, DOR, PFS, and OS) and harms. However,

these later cut-off dates data will be considered supplemental evidence to the main analysis
(August 19, 2019) which was based on the PAS population and where the end points were
tested and adjusted for multiplicity.

Populations
Inclusion and Exclusion Criteria

As described in Table 6, patients 18 years of age and older with R/R B-cell NHL of the
following histologies were included. The DLBCL cohort included DLBCL and NOS, including
transformed DLBCL from indolent histology [transformed iNHL]), HGL with MYC and BCL2
and/or BCL6 rearrangements with DLBCL histology, PMBCL, and FL3B. These patients
must have been treated with an anthracycline and rituximab (or other CD20-targeted
agent) and have R/R disease after at least 2 lines of therapy or after auto-HSCT. Exclusion
criteria included CNS pathology, cardiovascular conditions, graft-versus-host disease, use
of corticosteroids, low-dose chemotherapy, other cytotoxic or lymphotoxic chemotherapy,
experimental agents, and use of immunosuppressive agents.

Of note, a PET-positive disease was necessary according to the Lugano Classification™ and
an ECOG PS of 2. An ECOG PS status of 0, 1, or 2 was allowed initially, but it was changed
after the Protocol Amendment 5 to include only an ECOG PS status of O or 1.

All patients included had to have adequate organ function (i.e., bone marrow, renal, liver,
pulmonary, and cardiac). Patients with secondary CNS involvement were allowed, except if it
was a CNS-only involvement by malignancy. Patients with other malignancies, uncontrolled
systemic infections, and treatment with alemtuzumab within 6 months of leukapheresis, or
treatment with fludarabine or cladribine within 3 months of leukapheresis, were not eligible to
enter the study.

Baseline Characteristics

Baseline demographic information, disease characteristics, and prior medications of
patients included in the TRANSCEND study (DLBCL treated set) are described in Table 7.
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Since the main study effects of end points were analyzed in the PAS population, the baseline
characteristics for this population are presented in Table 8.

In the DLBCL treated set, the study included mostly male patients (65%) with a diagnosis of
R/R DLBCL; the total population had a median age of 63 years (range = 18 to 86) and a mean
age of 60.1 (standard deviation = 13.35) years, [ N this is a
relatively young population below the median age of diagnosis of 65 years of age commonly
reported in epidemiology reviews and current clinical guidelines.?' A total of 25 patients were
allowed to be treated as outpatients (13 in the DL2S group).

Based on baseline disease characteristics, most patients did not exhibit severe status and
had a relatively stable health status, beyond their R/R DLBCL condition. For instance, only
4 patients (3 in the D2LS subpopulation) had an ECOG PS of 2 at baseline, 83.6% had a
creatinine clearance (CrCl) pre-LDC greater than 60 mL/min, and 96% had a left ventricular
ejection fraction (LVEF) greater than 50%.

DLBCL NOS was the most common histologic type among patients with DLBCL (51%), with
35% of patients having a previous SCT, and a median of 3 previous systemic treatments. Only
4 patients in the DL2S treatment group had CNS involvement, mainly due to the amendment
that allowed the eligibility and inclusion of these patients in the study. Of the leukapheresed
set of patients (N = 344), 214 (62.2%) received anticancer therapies before LDC (140 in the
DL2S group, 61.7%), which included bridging therapies.

Table 7: Summary of Baseline Characteristics, DLBCL Treated Set

Variable

Baseline Demographic

Age, mean (standard deviation) e e ] B | 60.1(13.35)
Age group, n (%)
] B B N .
] B B N .
<65 years B 300667 | B | 18(43.9) | 157(58.4)
> 65 years 71(40.1) | 15(33.3) | 3(50.0) | 23(56.1) | 112 (41.6)
<75 years e B B B 242(90.0)
> 75 years 15(8.5) | 4(8.9) | 0(0.0) | 8(19.5) | 27(10.0)
Sex, n (%)
Male 117 (66.1) | 31(68.9) | 5(83.3) | 21(51.2) | 174 (64.7)
Female e B B B 95(353)
Race, n (%)
American Indian or Alaska Native 2(1.1) 0(0.0) 0(0.0) 0(0.0) 2(0.7)

Asian

9 (5.1) 1(22) | 0(0.0) | 1(24) 11 (4.1)

Black or African American

9 (5.1) 2(4.4) | 0(0.0) | 1(24) 12 (4.5)
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Multiple 0(0.0) 1(22) | 0(0.0) | 0(0.0) 1(0.4)
White 149 (84.2) | 41(91.1) | 6(100.0) | 36 (87.8) | 232 (86.2)
Not reported 8(4.5) 0(0.0) 0(0.0) 3(7.3) 11 (4.1)
BMI (kg/m?), mean (standard deviation) e e ] e e
Weight (kg), mean (standard deviation) e . B Bl e
ECOG PS at screening, n (%)
0 65(36.7) | 24(53.3) | 2(33.3) | 19(46.3) | 110 (40.9)
1 109 (61.6) | 20 (44.4) | 4(66.7) | 22(53.7) | 155(57.6)
2 3(1.7) 1(2.2) 0(0.0) 0(0.0) 4(1.5)
LVEF at screening, n (%)
> 40% to < 50% 7 (4.0) 2 (4.4) 0(0.0) | 4(9.8) 13 (4.8)
- 50% B B B B .
CrCl pre-LDC, n (%)
<60 mL/min 29(16.4) | 9(20.0) | 1(16.7) | 12(29.3) | 51 (19.0)
2 60 mL/min Il B N N .
Disease characteristics
Type of B-cell non-Hodgkin lymphoma, n (%)
DLBCL NOS 94 (53.1) | 21(46.7) | 2(33.3) | 20(48.8) | 137(50.9)
HGL, including DLBCL with double/triple hit 26 (14.7) | 6(13.3) | 1(16.7) | 3(7.3) 36 (13.4)
DLBCL transformed from indolent lymphoma 41(23.2) | 16(35.6) | 3(50.0) | 18(43.9) 78 (29.0)
Follicular lymphoma 34(19.2) | 12(26.7) | 1(16.7) | 13(31.7) 60 (22.3)
Marginal zone lymphoma L L L L 10 (3.7)
CLL/SLL L - N BE | 5(1.9)
Other B B B | oy
FL3B 2(1.1) 1(22) | 0(0.0) | 0(0.0) 3(1.1)
PMBCL 14(7.9) | 1(2) | 0(0.0) | 0(0.0) 15 (5.6)
Cell of origin (for DLBCL) n (%)
ce Bl BN B EE e
Non-GCB e B P B 76(283)
Unknown e B B B s6(208)
Refractory or relapsed, n (%)
Refractory e B B Bl 213792
Relapsed e B B B s6(208)
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Chemorefractory or chemosensitive, n (%)?

Chemorefractory e . B Bl e
Refractory due to relapse < 12 months after ASCT e e ] e e
Last chemotherapy e e ] e e

Chemosensitive e . B Bl e

CNS involvement by lymphoma at first liso-cel infusion, n (%)
Yes 4(2.3) 2 (4.4) 0(0.0) | 1(24) 7 (2.6)
No B B B | 2079
Prior treatments
Prior treatment, n (%)

Hematopoietic stem cell transplant 61(34.5) | 24(53.3) | 2(33.3) | 7(17.1) 94 (34.9)
Allogeneic 4(2.3) 4(8.9) 0(0.0) | 1(24) 9(3.3)
Autologous 61(34.5) | 21(46.7) | 2(33.3) | 6(14.6) | 90(33.5)

Radiotherapy B B B B .

Systemic treatment 177 (100) | 45(100) | 6(100) | 41(100) | 269 (100)

Number of prior systemic treatments

Median 3.0 3.0 3.5 2.0 3.0

Minimum, maximum - - - - -

1 prior regimen, n (%) 6 (3.4) 1(2.2) 1(16.7) 1(2.4) 9(3.3)

2 prior regimens, n (%) 80(45.2) | 14(31.1) | 1(16.7) | 26 (63.4) | 121 (45.0)
3 prior regimens, n (%) 45(25.4) | 12(26.7) | 1(16.7) | 10(24.4) 68 (25.3)
4 prior regimens, n (%) e e ] e 43(16.0)
z 5 prior regimens, n (%) e e ] e 28(10.4)

ASCT = autologous hematopoietic stem cell transplant; BMI = body mass index; CAR = chimeric antigen receptor; CLL = chronic lymphocytic leukemia; CNS = central
nervous system; CrCl = creatinine clearance; DL = dose level; DL1D = dose level 1 (50 x 10¢ CAR-positive T cells), 2-dose regimen; DL1S = dose level 1 (50 x 10° CAR-positive
T cells), single-dose regimen; DL2S = dose level 2 (100 x 10° CAR-positive T cells), single-dose regimen; DL3S = dose level 3 (150 x 10 CAR-positive T cells), single-dose
regimen; DLBCL = diffuse large B-cell lymphoma; ECOG PS = Eastern Cooperative Oncology Group Performance Status; FL3B = follicular lymphoma grade 3B; GCB =
germinal centre B-like; HGL = high-grade lymphoma; LDC = lymphodepleting chemotherapy; liso-cel = lisocabtagene maraleucel; LVEF = left ventricular ejection fraction;
NOS = not otherwise specified; PMBCL = primary mediastinal B-cell lymphoma; SLL = small lymphocytic lymphoma.

aThe status was chemorefractory if a patient achieved stable disease or progressive disease to last chemotherapy-containing regimen or relapsed less than 12 months

after ASCT,; otherwise, the status was chemosensitive.
Source: Clinical Study Report for the TRANSCEND study.®
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Table 8: Summary of Baseline Characteristics, Primary Analysis Set

Category/demographic

Total (N = 133)

Baseline demographic

Note: Redacted rows have been deleted.

Source: Clinical Study Report for the TRANSCEND study.®

Interventions
Leukapheresis

For each patient, leukapheresis was performed after meeting eligibility criteria to obtain

a sufficient quantity of peripheral blood mononuclear cells for the production of liso-cel.

If liso-cel could not be manufactured, patients could have additional leukaphereses
performed. Patients were required to continue to meet eligibility requirements for additional
leukaphereses, but no repeated PET or electrocardiogram was necessary.

Anticancer Therapies Between Screening and LDC

Anticancer treatment was allowed for disease control while liso-cel was being produced.
Low-dose chemotherapy (e.g., vincristine, rituximab, cyclophosphamide < 300 mg/m?) was
allowed if completed at least 7 days before the start of LDC. If other agents were used, the
washout periods noted in the exclusion criteria must had been met. Pre-treatment PET

and CT (CT) assessments and other pre-treatment study procedures were to have been
performed after the anticancer treatment was completed. For the purpose of this review, any
anticancer therapy received during this period was considered a bridging therapy.

Lymphodepleting Chemotherapy

Eligibility criteria were confirmed before starting LDC. If patients experienced a significant
worsening in clinical status compared with that during eligibility screening, they were not
treated with liso-cel.

LDC was performed by administering fludarabine (30 mg/m?/day for 3 days) plus
cyclophosphamide (300 mg/m?/day for 3 days) before treatment with liso-cel. Dose
reductions of either or both agents were allowed at the discretion of the investigator and/or
in compliance with approved labels for these products. LDC was completed between 2 and 7
days before the liso-cel administration.

Liso-cel (JCARO17) Product

To establish a recommended regimen for liso-cel, the study design included a DF group or
phase, followed by DE and DC groups. The DF and DE portions of this study were designed
to evaluate and refine the dose and schedule of liso-cel needed for adequate safety and
antitumour activity, to be tested further in the DC group.
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Liso-cel dosing started at 50 x 10° CAR T cells single dose (DL1S) and the dose could escalate
or de-escalate based on a modified continual reassessment method (MCRM) algorithm that
implements a Bayesian methodology to estimate the probabilities of dose-limiting toxicity
and informed by the cumulative data from included patients. Clinical experience with 2 other
CAR T-cell products (each using the same CAR construct, transgene, and lentiviral vector as
liso-cel) informed the starting dose selection of 50 x 10° CAR-positive T cells. Then, dose
escalation using the mCRM method to 2 other dose levels (100 x 10° CAR-positive T cells
[DL2] and 150 x 10° CAR-positive T cells [DL3]) was performed if safety and efficacy data
from the lower doses were acceptable. The enrolling of eligible patients was defined as an
open enrolment assignment to the dose regimen best considered for each next patient based
on the information obtained from the algorithm. Assignment on the DE group was based

on the aforementioned dose-limiting toxicity (DLT) of the liso-cel product and on criteria of
the probability of the product to be safe (probability of dose-limiting toxicity) and probability
of being efficacious (probability of CR). Dose selection for each patient occurred after
leukapheresis (and before LDC) and was dependent on the dosing groups open at the time

of assignment (for example, DL1S DE group and DL2S DF group) and other factors such as
gating of patients for DLT information collection. Based on cumulative data from the DF and
DE phases of the study, a recommended regimen for the DLBCL cohort was selected as a DC
group or portion of the flow of the study (i.e., the DL2S regimen, see Figure 3).

Figure 3: Redacted

This figure has been redacted.

—

Initially, patients could be assigned to receive either 1 or 2 doses of liso-cel per treatment
cycle. In the single-dose schedule, liso-cel was given 2 to 7 days after completion of LDC. In
the 2-dose schedule, liso-cel was given on day 1 (2 to 7 days after completion of LDC), and
again 14 days later. The allocation to a 1-dose or 2-dose schedule was also based on the
mMCRM algorithm during the DF process. LDC was not given before the second dose of liso-cel
in the 2-dose schedule.

Patients were premedicated with 650 mg acetaminophen orally and 25 mg to 50 mg
diphenhydramine hydrochloride or equivalent antihistamine (orally or IV) 30 to 60 minutes
before liso-cel administration. Liso-cel was administered as separate IV infusions that
consisted of CD8+ CAR ¢ and CD4+ CAR-positive T cells. The CD8+ drug product component
was administered first, followed by the CD4+ drug product component; this order was set by
the sponsor based on the concept that CD8+ cells play a greater role in tumour killing than
the CD4+ cells. The product had to be administered within 2 hours of removing it from the
shipping container. Monitoring of all patients was required after IV administration. Liso-cel
could had been delivered in an outpatient setting at the investigator's discretion.
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Nonconforming Product

The sponsor defines a product that does not meet the specification criteria for certain non-
safety attributes as a "nonconforming product.” This was identified as “any product wherein

a component did not meet a release specification limit.” Nonconforming product could be
administered under certain conditions (e.g., that there were not issues about safety). Patients
receiving nonconforming product were analyzed separately.

Additional Cycles or Re-treatment

Re-treatment cycles with liso-cel were allowed but only under 3 pre-specified situations:

e 2-dose schedule: This was a protocol-defined schedule into which a patients may have
been assigned at study enrolment to receive 2 doses of liso-cel approximately 14 days
apart as their treatment cycle.

* Re-treatment cycles: Subsequent liso-cel cycles may have been administered to a patient
only if PD occurred following CR to liso-cel.

e Additional cycles: Additional liso-cel cycles may have been administered to a patient only if
stable disease (SD) or PR was their BOR after the initial response assessment. (Note: this
option for additional cycles was removed in Amendment 6.)

“Dose” refers to infusion of liso-cel product, while the word “cycle” refers to repeating the
complete LDC, liso-cel product infusion.

Outcomes

The objective of the TRANSCEND study was to evaluate the safety of liso-cel in patients with
R/R large B-cell ymphomas as well as the antitumour activity based on the ORR (CR + PR).
Key secondary objectives were the assessment of rate of CR and durability of antitumour
activity of liso-cel (CR rate and DOR, defined as the time from first response to PD or death);
to estimate the PFS and OS (PFS, 0S); estimate the pharmacokinetic (PK) profile, and HRQoL
and health economics (ICU and non-ICU inpatient days). Exploratory end points included
antitumour activity using Bayesian methods, pharmacodynamic effects, and the effect of
tumour and tumour microenvironment on liso-cel.

A list of efficacy end points identified in the CADTH review protocol that were assessed in the
pivotal clinical trial included in this review is provided in Table 9. These end points are further
summarized below. A detailed discussion and critical appraisal of the outcome measures is
provided in Appendix 3.

Table 9: Summary of Outcomes of Interest Identified in the CADTH Review Protocol

Outcome Measure TRANSCEND study

Overall response rate

Primary?

Complete response

Key secondary

Duration of response

Key secondary

Overall survival

Key secondary

Progression-free survival

Key secondary
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Outcome Measure TRANSCEND study

HRQoL Key secondary
*EORTC QLQ-C30
*EQ-5D-5L
* FACT-Lym®

Hospitalization and intensive care unit utilization Key secondary

Harms (adverse events, serious adverse events, adverse events Key secondary
of special interest)

EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; EQ-5D-5L = EuroQol 5-Dimensions 5-Levels
questionnaire; FACT-Lym = Functional Assessment of Cancer Therapy—Lymphoma; HRQoL = health-related quality of life.

20verall response rate was changed from a secondary to a primary end point in amendment 3 of the protocol and it is defined as complete response plus partial response.
This measurement tool was identified in the CADTH protocol for this review, but it was not assessed in the pivotal trial.

The ORR was defined as the proportion of patients with BOR of either CR or PR based on the
Lugano 2014 criteria.’® The BOR is the BOR recorded from the time of the final liso-cel infusion
(i.e., the first dose of the 1-dose schedule and the second dose for 2-dose schedule) until
disease progression, end of study, or the start of another anticancer therapy or HSCT. Best
response was assigned according to the following order: CR, PR, SD, PD, not evaluable, or not
done. The ORR was included as a primary end point (IRC review based) and as determined at
the end of each treatment cycle and approximately 3, 6, 9, 12, 18, and 24 months following the
last dose of liso-cel. Radiographic disease assessments by PET and/or diagnostic quality CT
scans (chest, neck, abdomen, and pelvis) were performed pre-treatment, after any anticancer
therapy for disease control (if applicable), at the end of the treatment cycle, and approximately
3,6,9, 12,18, and 24 months following the last dose of liso-cel or until disease progression or
treatment with additional anticancer therapy.

The CR rate was defined as the proportion of patients with a BOR of CR by IRC assessment
based on the Lugano 2014 criteria, while the DOR was defined as the interval from the first
documentation of CR or PR to the earlier date of disease progression or death. The first
documentation of CR or PR was defined as the latest of all dates of required measurements
to establish the response. DOR was evaluated based on the IRC evaluations for patients who
achieved a CR or PR based on the Lugano 2014 criteria.™®

The PFS was defined as the time from the date of the first JCARQO17 infusion to the earlier
date of disease progression or death due to any cause. The progression date was defined as
the earliest date of all assessments that led to a progression. The date of progression was
provided by the IRC for PFS analysis.

OS was defined as the interval from the date of the first JCARO17 infusion to the date of
death due to any reason. The OS analysis included all available survival information with
long-term follow-up data. Data from surviving patients were censored at the last time that the
patient was known to be alive.

HRQoL changes were assessed using the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and the EuroQol
5-Dimensions 5-Levels (EQ-5D-5L) questionnaire. EORTC QLQ-C30 is 1 of the most commonly
used PRO measures in oncology clinical trials.?? It is a multi-dimensional, cancer-specific,
evaluative measure of HRQoL. It consists of 30 questions that are scored to create 5 multi-
item functional scales, 3 multi-item symptom scales, 6 single-item symptom scales, and a
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2-item quality of life (QoL) scale, and uses a T-week recall period in assessing function and
symptoms. Most questions have 4 response options (“not at all,” “a little,” “quite a bit,” “very
much”), with scores on these items ranging from 1 to 4. For the 2 items of the global QoL
scale, however, the response format is a 7-point Likert-type scale, with anchors between 1
(very poor) and 7 (excellent). All of the scales and single-item measures range in score from

0 to 100. Higher score for the functioning scales and global health status denotes a better
level of functioning (i.e., a better state of the patient), while higher scores on the symptom and
single-item scales indicate a higher level of symptoms (i.e., a worse state of the patient). Each
raw scale score is converted to a standardized score that ranges from 0 to 100 using a linear
transformation, with a higher score reflecting better function on the function scales, higher
symptoms on the symptom scales, and better QoL (i.e., higher scores simply reflect higher
levels of response on that scale). MIDs for improvement in the global QoL scale range from 5
to 8 in the global scale, while a decrease of =10 to —5is used as MID for deterioration.

The EQ-5D-5L is a generic, preference-based measure of health outcomes. This instrument

is applicable to a wide range of health conditions and treatments and provides a simple
descriptive profile or health state and a single value for health status. The EQ-5D-5L is a self-
administered instrument comprising of the EQ-5D-5L index scale and a visual analogue scale.
The EuroQol Visual Analogue Scale (EQ VAS) records the respondent’s self-rated health status
on a vertical graduated scale and assesses current health status, ranging from 0 to 100, with
0 representing the “worst imaginable health state” and 100 representing the “best imaginable
health state.” The EQ-5D-5L index scale is scored on the UK value set scale, with a score of 0
indicating “death,” 1.00 indicating “full health,” and negative scores reflecting states perceived
to be “worse than death.” No specific MID for patients with myeloma has been estimated.

The health economics and outcomes research end point was hospital resource utilization,
including numbers of ICU inpatient days and non-ICU inpatient days and reasons for
hospitalization.

Statistical Analysis

Since the TRANSCEND study is referred as a phase | study, 1 of the primary end points of the
study was stated as the type, frequency, and severity of AEs and laboratory abnormalities and
all AEs are listed and summarized in the Harms section.

The study investigators estimated that the ORR and CR rates in patients with large aggressive
B-cell ymphomas who have received at least 2 prior therapies was 12% to 46% and 6% to
38%, respectively, and median PFS and OS results are also poor, less than 6 months and less
than 12 months, respectively. Based on a meta-analysis data from 8 published studies?® of
recommended regimens for patients with R/R aggressive large B-cell NHL, the estimated ORR
was 30% (95% Cl, 24 to 38) and CRis 19% (95% Cl, 13 to 26). For the primary analysis in the
TRANSCEND study, the efficacy end point of ORR was based on the null hypothesis of an of
ORR 40% or less and an alternative hypothesis of ORR of greater than 40% with the effect size
of 25% (ORR = 65%).

The analysis for ORR was conducted on the PAS based on the IRC assessments. The ORR
was calculated along with the 2-sided 95% exact Clopper-Pearson Cls.

The study tested the hypothesis of a CR rate of greater than 20% against the null hypothesis
of a CR rate of 20% or less, at a 1-sided 2.5% level of significance for the primary analysis
of the study.
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The analysis of CR rate was conducted similarly to the analysis of the primary
efficacy end point.

DOR was defined as the interval from the first documentation of CR or PR to the earlier date
of disease progression or death. The first documentation of CR or PR was defined as the
latest of all dates of required measurements to establish the response. In the case that a
patient did not have disease progression or death before the data cut-off date, DOR was
censored at the date of the last adequate disease assessment on or before the earliest
censoring event.

The censoring reason could have been:

® ongoing

e completed the study

e discontinued the study

e received re-treatment

e received a new anticancer therapy
e proceeded to HSCT

e experienced an event after missing at least 2 consecutive scheduled disease assessments.

The Kaplan—Meier method was used to estimate the median DOR along with the 95% ClI.
The estimated percentage of patients with response duration of 6, 12, 18, and 24 months

or greater was also presented with 95% Cls using the Kaplan—Meier method. Sensitivity
analyses were performed (1) without censoring HSCT and (2) in alignment with the European
Medicines Agency guidelines, without censoring new anticancer therapy, HSCT, and missing
at least 2 consecutive scheduled disease assessments.

PFS was defined as the time from the date of the first JCARO17 infusion to the earlier date
of disease progression or death due to any cause. The progression date was defined as the
earliest date of all assessments that led to a progression. If a patient did not experience
disease progression or death before the data cut-off date, PFS was censored at the date of
the last adequate disease assessment on or before the earliest censoring event.

The censoring reasons were the same as with DOR.

The Kaplan—Meier method was used to estimate the PFS rate at months 6, 12, 18, and 24,
and the median PFS along with the 95% Cl.

Sensitivity analyses were performed (1) without censoring HSCT and (2) in alignment with
European Medicines Agency guidelines, without censoring new anticancer therapy, HSCT, and
missing at least 2 consecutive scheduled disease assessments. These sensitivity analyses
were performed using the investigators’ assessment of disease response.

OS was defined as the interval from the date of the first JCARQO17 infusion to the date of
death due to any reason. The OS analysis included all available survival information with
long-term follow-up data. Data from surviving patients were censored at the last time that the
patient was known to be alive. The Kaplan—Meier method was used to estimate the OS rate at
months 6, 12, 18, and 24, and the median OS along with the 95% ClI.

All PRO/HRQoL analyses were performed on the PRO (EORTC QLQ-C30 or EQ-5D-5L)
evaluable population. For continuous variables, descriptive statistics (n, mean, standard
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deviation, minimum, 25th percentile, median, 75th percentile, and maximum) for baseline,

raw score at specified visits, and change from baseline were provided. Categorical variables
were summarized with frequency tabulations (counts and percentages). For time-to-event
analyses, the Kaplan—Meier method, including Kaplan—Meier plot were used to estimate the
survival distribution with the median and its 2-sided 95% CIl. Cumulative distribution frequency
plots were generated for post-baseline assessment points.

The ICU inpatient days, non-ICU inpatient days, and reasons for hospitalization were assessed
using descriptive statistics for patients in the JCARO17-treated analysis set . The number and
percent of outpatient patients who were treated with JCARO17 cell product and who were
admitted post-JCAROQ17 infusion were also summarized.

Sensitivity analyses of primary and secondary efficacy end points, including ORR, CR rate,
ORR for chemorefractory patients, CR rate for chemorefractory patients, DOR, PFS, and OS,
were performed based on the:

e leukapheresed set (ITT set)
e PP analysis set and/or PP DLBCL analysis set
¢ disease histology determined by central pathology review
e response determined by investigator
A patient in the leukapheresed set who did not receive cell product was considered not

evaluable (i.e., a nonresponder) for the sensitivity analysis of ORR and CR rate. The analysis
method was the same as previously described for the corresponding end points.

Missing data were not imputed. Further detail was not provided for how missing data were
handled for specific end points. However, based on reported results, it seems likely patients
with missing data were treated as non-responders with exception of the time-to-event end
points where such patients were censored.

Subgroup Analysis

In the PAS and treated efficacy analysis set, efficacy subgroup analyses were performed on
the following variables:

e age: (1) younger than 40, 40 or older to younger than 65, and 65 years or older; (2) younger
than 65 versus 65 years or older; (3) younger than 75 versus 75 years or older at the time
of the first JCARO17 infusion

e sex: male versus female

e ethnicity: Hispanic or Latino versus not Hispanic or Latino
e race: White versus other races

e prior HSCT status: yes versus no

e prior response status: refractory versus relapsed to last prior therapy; the status was
refractory if a patient achieved less than a CR to last prior therapy, otherwise the status
was relapsed

e prior chemo-response status: chemorefractory versus chemosensitive to last prior
chemotherapy-containing therapy; the status was chemorefractory if a patient achieved
SD or PD to last chemotherapy-containing regimen or relapsed less than 12 months after
auto-HSCT, otherwise the status was chemosensitive
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¢ CNS disease status: known CNS disease versus no known CNS disease at the time of the
first JCARO17 infusion

e cell of origin: germinal centre B-like versus non-germinal centre B-like.

Subgroup analyses and forest plots were performed for the primary efficacy end point and
secondary efficacy end points, including ORR, CR rate, DOR, PFS, and OS. Some grouping of
classes was considered if there were too few patients in some subgroups. Other subgroup
analyses were also performed if deemed appropriate.

Power and Sample Size

As described in the statistical methods above, the study investigators estimated that the
ORR and CR rates in patients who had received at least 2 prior therapies was 12% to 46%
and 6% to 38%, respectively, and median PFS and OS results were also poor, at less than

6 months and less than 12 months, respectively. Based on a meta-analysis of data from 8
published studies? of recommended regimens, the estimated ORR was 30% (95% Cl, 24 to
38) and CR was 19% (95% Cl, 13 to 26). For the primary analysis in the TRANSCEND study,
for the efficacy end point of ORR, based on the null hypothesis of an ORR of 40% or less
with the effect size of 25% (ORR = 65%), a sample size of 75 patients in the PAS will provide
approximately 98% power to demonstrate statistical significance at a 1-sided significance
level of 0.021 based on an exact test. For the efficacy end point of CR rate, based on the null
hypothesis of a CR rate of 20% or less and an alternative hypothesis of CR rate of greater
than 20% with the effect size of 20% (CR rate = 40%), 75 patients in the PAS will provide
approximately 96% power to demonstrate statistical significance at a 1-sided significance
level of 0.021 based on an exact test.

Across protocol amendments, the study sample size was increased as deemed appropriate
by the sponsor. The number of patients allocated to each DF group depended on the Bayesian
assessment of safety and efficacy. It was anticipated that at least 274 patients would be
enrolled in the study. The maximum planned sample size for the DF phase was 114 patients;
the planned sample size for DL1 and/or DL-1 was 60 patients across the 2 disease cohorts
with a maximum of 35 patients within each disease cohort. The planned sample size for
DL2 was 30 patients across the 2 disease cohorts with a maximum of 20 patients within
each disease cohort. For DL3, the planned sample size was 24 patients across the 2 disease
cohorts with a maximum of 12 patients within each disease cohort, and for a DC group the
planned sample size was at least 100 patients to ensure at least 75 patients in the PAS. The
number of patients allocated to each DF group depended on the Bayesian assessment of
safety and efficacy.

Multiple Comparisons or Multiplicity

Adjustment of multiple comparisons was designed to preserve the overall type | error rate
at 0.025 for both the preplanned interim and primary analysis. However, since the planned
interim analysis was ultimately not conducted, the full alpha was preserved for the primary
analysis. Thus, for the primary analysis, 4 hypothesis tests were performed in the following
sequential order at a 1-sided significance level of 0.025:

1. Null hypothesis that ORR was 40% or less against alternative hypothesis that ORR was
greater than 40%

2. Null hypothesis that CR rate was 20% or less against alternative hypothesis that CR rate
was greater than 20%
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3. Null hypothesis that ORR was 30% or less against alternative hypothesis that ORR was
greater than 30% for chemorefractory patients

4. Null hypothesis that CR rate was 10% or less against alternative hypothesis that CR rate
was greater than 10% for chemorefractory patients

Analysis Populations
Patients were enrolled into 1 of 2 disease-specific cohorts in the study, as follows:

* DLBCL cohort, including patients with the following histologies: DLBCL NOS (de novo
or transformed from indolent lymphoma), HGL, PMBCL, and FL3B failing at least 2 prior
lines of therapy

* MCL cohort, including patients with MCL failing at least 1 prior line of therapy; this cohort is
not described in this CADTH report

Within the DLBCL and MCL cohorts, patients were enrolled into DF, DE, or DC groups after
leukapheresis depending on the study status.

For the statistical analyses, within each cohort, patients were categorized into analysis sets.
The definitions of each set and distribution during the study are represented in Figure 4.

ITT Analysis Set (Leukapheresed)

The ITT (leukapheresed) set included all patients who had signed informed consent, who met
all inclusion and exclusion criteria, and who underwent leukapheresis. In the case of protocol
deviations where patients underwent leukapheresis without having met all inclusion and
exclusion criteria, the patients were still included in the leukapheresed set.

Liso-cel Treated Set

The liso-cel-treated analysis set included all patients who received at least 1 dose of liso-cel.
In the case where a patient received multiple liso-cel doses, the first dose of liso-cel should
have been the conforming product, which met specifications at the time of product release.
In the Clinical Study Report, the DLBCL cohort liso-cel-treated analysis set is referred as the
“DLBCL treated set””

Safety end points were analyzed in this liso-cel-treated set.

Liso-cel-Treated Efficacy-Evaluable Set

The liso-cel-treated efficacy-evaluable analysis set is a subset of the treated set and included
all patients who had PET-positive disease present before liso-cel administration based on the
IRC assessment. Patients who did not have a baseline PET or CT assessment repeated after
bridging therapy (when bridging therapy was indicated) and before liso-cel administration
were excluded from the liso-cel-treated evaluable set. In the sponsor’s Clinical Study Report,
this set is referred as the DLBCL efficacy set.

Primary Analysis Set

The PAS was a subset of the liso-cel-treated efficacy-evaluable set that focused on patients
who were treated at dose level 2. This set included patients in the DF, DE, and DC groups
who failed at least 2 therapies in the DLBCL cohort treated at 1T recommended regimen
(determined to be DL2S). The PAS was used for the primary efficacy analysis.
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This set excluded patients with an ECOG PS of 2 before LDC, prior allo-HSCT, PMBCL, FL3B, or
transformation from indolent lymphoma other than follicular lymphoma; these patients were
analyzed separately. Patients in the PAS must have had PET-positive disease present before
liso-cel administration based on IRC assessment. Those who did not have a baseline PET

or CT assessment repeated after anticancer therapy for disease control and before liso-cel
administration were excluded from the PAS.

DLT-Evaluable Analysis Set

The DLT-evaluable analysis set included all patients in the DF and DE groups who received
liso-cel, and who either experienced a DLT or were followed for the full DLT-evaluation period.
This analysis set was used for DF purposes.

Figure 4: Sankey Diagram of the Analysis Sets Defined in the
TRANSCEND Study

Screen failures
n=61

MCL cohort
n=24

i but not dated

n=1

3 et patients entered the
leukapheresed set

Could not be treated with
Liso-cel

N=50

Received non-conforming
product

N=25

DLBCL = diffuse large B-cell ymphoma; ITT = intention to treat; liso-cel = lisocabtagene maraleucel; MCL = mantle
cell lymphoma.

2 Three patients were excluded because they could not be leukapheresed, plus 6 originally screen failure patients who
were leukapheresed and entered the leukapheresed set.

b The leukapheresed or intention-to-treat analysis set included all patients who underwent leukapheresis. Bridging
therapy could be offered between this phase and the administration of liso-cel or nonconforming product.
© Only received liso-cel, but not the nonconforming product. Harms (safety) end points were analyzed in this set.

4The DLBCL efficacy set (or liso-cel-treated efficacy-evaluable set) included all patients in the liso-cel-treated
set who had confirmed PET-positive disease before liso-cel administration based on independent review
committee assessment.

¢ A subset of the DLBCL efficacy set. This set focused on patients who were treated at dose level 2.
Source: Adapted from data from Clinical Study Report for the TRANSCEND study.®
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Results

Patient Disposition

The TRANSCEND study screened a total of 427 patients, of which 61 failed the eligibility
criteria as shown in Figure 5 and Table 10. The study was then divided in the MCL (n = 24) and
DLBCL (n = 341) cohorts, of which the latter is the main focus of this report.

A total of 344 patients underwent leukapheresis and were considered in the enrolled (ITT)
population, or leukapheresed set (a net gain of 3 patients from the screened cohort due to
6 screen failures that were leukapheresed). A majority of patients (294 [85.4%]) who were
leukapheresed received an infusion with either the liso-cel or a nonconforming product.

Of the 344 patients in the DLBCL cohort who underwent leukapheresis, 25 patients
received nonconforming product and were not included in the DLBCL cohort liso-cel-treated
analysis set. Additionally, 50 patients in the DLBCL cohort did not receive treatment with
liso-cel. The reasons, per investigator assessment, that patients did not receive treatment
after leukapheresis were death (n = 33), PD (n = 27), unknown reasons (n = 3), bowel
perforation (n = 1), cardiogenic shock (n = 1), and AE (n = 1; sepsis considered related to
protocol-mandated procedures). Six others had disease-related complications, 3 no longer
met eligibility criteria, and 2 withdrew consent. In 2 patients, the product could not be
manufactured.

At the time of the data cut-off date, out of the 269 patients in the DLBCL cohort liso-cel-

treated analysis set who received treatment with liso-cel, 35 had completed the study,

103 were still on study in the post-treatment follow-up portion of the study, and . had

discontinued. Twenty-one of the 35 patients who completed the study had consented to the

long-term follow-up study to be followed for up to 15 years after liso-cel treatment. Among

tﬂ patients who discontinued, the most common reason for discontinuation was death
)

(

Figure 5: Redacted

This figure has been redacted.
Source: Clinical Study Report for the TRANSCEND study.®

At the cut-off date of August 12, 2019, patients were followed up for a median of 11.5 months
in the total DLBCL treated set population (n = 269) and . months in the DL2S subgroup (n =
177). A total of 199 patients (74.0%) had 6 months or more of follow-up,
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Table 10: Patient Disposition, TRANSCEND Study

Patient characteristics TRANSCEND - NHL 001

Total screened (DLBCL and MCL cohorts) 427
Screen failures 61 (14.3)
DLBCL cohort 341 (79.8)
Enrolled and leukapheresed 3442
] ]
Reason for discontinuation
Death 33(9.6)
Adverse events® 6(1.7)
No longer eligible 3(0.8)
Not eligible for liso-cel infusion 2 (0.6)
Withdrew consent 2(0.6)
Product could not be manufactured 2(0.6)
Other 2 (0.6)
Received product infusion® 294 (85.4)
Received liso-cel® 269 (78.2)
Discontinued after product infusion 131 (38.0)
Reasons for discontinuation after product infusion
Death 121 (35.1)
Withdrew consent 7(2)
Lost to follow-up 2 (0.6)
Other 1(0.3)
] ]
Primary analysis set, N¢ 133
ITT populationf 344
Safety DLBCL analysis sets, N 269

DLBCL = diffuse large B-cell ymphoma; ITT = intention to treat; liso-cel = lisocabtagene maraleucel; MCL = mantle cell lymphoma.

Note: Values are expressed as n (%).

bStated as “Disease-related complications.”
°Received either liso-cel or nonconforming product.
dReceived only liso-cel but not the nonconforming product.

This is the Primary Analysis Set population in which the primary efficacy end points were analyzed.

This is the leukapheresed analysis set.
9Analyzed in the liso-cel-treated analysis set.
Source: Clinical Study Report for the TRANSCEND study.®

The DF and DE portions of this study were designed to evaluate and refine the dose and
schedule of liso-cel needed for adequate safety and antitumour activity, to be tested further
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in the DC group. Dosing started at DL1S (single dose of 50 x 10° CAR-positive T cells), then
proceeded to 2 doses of 50 x 10° CAR-positive T cells given 14 days apart (DL1D), a single
dose of 100 x 10° CAR-positive T cells (DL2S), and eventually a single dose of 150 x 10°
CAR-positive T cells (DL3S). Dose escalation or de-escalation in this study was guided by a
MCRM that implemented Bayesian methodology to estimate the probabilities of DLT and CR.
With each patient’s information, the dose—toxicity and dose—response model was updated,
and new probability of DLT and probability of CR were estimated.

The number and distribution of patients by dose levels are presented in Table 11.

Table 11: Analysis Populations by Dose Level, DLBCL Cohort

Analysis populations

Screened set NR NR NR NR 347
Eligible set NR NR NR NR 341
Leukapheresed set (ITT)® ] ] ] ] 344
Liso-cel-treated analysis set (DLBCL treated set) - 45 (71.4) 6 (85.7) 41 (87.2) 269 (78.2)
Liso-cel-treated efficacy analysis set (DLBCL - 40 (63.5) 6 (85.7) 41 (87.2) -
efficacy set)

PAS (DL2S only)P 133 (58.6) NR NR NR 133 (38.7)
DLT-evaluable analysis set¢ 48 (21.1) 44 (69.8) 6 (85.7) 41 (87.2) 139 (40.4)
Efficacy-evaluable analysis set® 51 (22.5) 44 (69.8) 6 (85.7) 41 (87.2) 142 (41.3)
Per-protocol analysis set (within the PAS) 131 (57.7) NR NR NR 131 (38.1)
Per-protocol DLBCL analysis set (subset of - 42 (66.7) 6 (85.7) 41 (87.2) -
DLBCL treated set)

PRO/QoL QLQ-C30 evaluable set 137 (60.4) 5(7.9) 0(0.0) 39 (83.0) 181 (52.6)

DE = dose expansion; DF = dose finding; DL1D = dose level 1, 2 dose; DL1S = dose level 1, single dose; DL2S = dose level 2, single dose; DL3S = dose level 3, single dose;
DLBCL = diffuse large B-cell ymphoma; DLT = dose-limiting toxicity; ITT = intention to treat; liso-cel = lisocabtagene maraleucel; mMCRM = modified continual reassessment
method; NR = not reported; PAS = Primary Analysis Set; PRO = patient-reported outcomes; QLQ-C30 = Quality of Life Questionnaire Core 30; QoL = quality of life.

Note: The denominator is the number of patients in the leukapheresed set. Data cut-off date: August 12, 2019.

aMore patients are included in the leukapheresed set than the eligible set due to patients having enrolled in the study although they did not meet eligibility criteria. In some
cases, the patients were allowed on study after discussion with the sponsor and in other cases the deviations were identified retrospectively.

"The PAS was the population used for the primary end point analyses.
°Only used for mCRM calculations in the DF and DE groups.
Source: Clinical Study Report for the TRANSCEND study.®

Exposure to Study Treatments

Lymphodepleting Chemotherapy

After leukapheresis, it was possible to obtain from 294 patients either the liso-cel (JCARO17)
or nonconforming product, defined by the sponsor as “any product wherein a component
did not meet a release specification limit.” Of these patients, 25 (9%) patients received a
nonconforming product (described in the interventions section and Figure 4).

LDC was completed between 2 days to 7 days before liso-cel administration. LDC consisted
of fludarabine 30 mg/m?/day for 3 days plus cyclophosphamide 300 mg/m?/day for 3 days.
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All 269 patients from the DLBCL treated dataset completed LDC before cycle 1 of liso-cel. The
median time from last dose of LDC to JCAR017 treatment was 4 days (range = 3 days to 9

days). Of note, 4 patients received LDC but did not receive JCAROT7. [

Liso-cel Product
The dose regimens assigned in the TRANSCEND study were:

* DL1S: 50 x 10° CAR-positive T cells (25 x 10° CD8+ CAR-positive T cells and 25 x 10° CD4+
CAR-positive T cells), single-dose regimen

e DL1D: 50 x 106 CAR-positive T cells, 2-dose regimen

* DL2S: 100 x 10° CAR-positive T cells (50 x 10° CD8+ CAR-positive T cells and 50 x 10°
CD4+ CAR-positive T cells), single-dose regimen

* DL3S: 150 x 10° CAR-positive T cells (75 x 10° CD8+ CAR-positive T cells and 75 x 10°
CD4+ CAR-positive T cells), single-dose regimen

The median CD8 dose in the DLBCL treated set and within the DL2S group was [

I < median rato of CD4 to

CD8 cells was 1 in all dose groups.

Additional Cycles and Re-treatment

Under the original protocol and Amendments 1 through 5 (and as defined in the
“interventions” section), patients could have received additional cycles of liso-cel if “SD” or
“PR" was their BOR after the initial response assessment.

Atotal of 7 patients in the DLBCL treated set (3 in the DL2S and 4 in the DL1S groups)
received more than 1 cycle of liso-cel (maximum, 3 cycles) after achieving SD or PR to
initial treatment. Meanwhile, 16 patients received re-treatment cycles with liso-cel for PD
following CR.

Manufacturing Failure

Manufacturing failure was defined as the inability to manufacture liso-cel-conforming
product (as defined before). Manufacturing failure rate was defined as the number of patients
for whom liso-cel could not be manufactured divided by the number of patients who had
leukapheresis and manufacturing information available. Manufacturing failure occurred in 39
of 341 patients (manufacturing failure rate, 11.4%); 25 of these patients received infusion of
the nonconforming product.

Nonconforming Product

As defined previously in the “Interventions” section, when pre-specified criteria were met,
patients could have been treated with nonconforming product if the sponsor and the
investigator agreed that the benefit/risk profile was acceptable. In the DLBCL cohort, 25
patients received nonconforming product because 1 of the drug product components (either
CD8+ or CD4+) did not meet 1 of the release specification limits. The reasons products were
considered to be nonconforming for patients in the DLBCL cohort were:

e Received CD8+ component only (no CD4+ component administered), n = 10
* Received CD4+ component only (no CD8+ component administered), n = 3
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e Received both components (n = 12), nonconforming due to 1 component not meeting the
following specification: potency (n = 5); purity (n = 1); sterility (n = 1); passed initial release
for infusion but failed final; and viability (n = 5)

In cases where the patient was treated with only 1 drug product component (CD8+ or CD4+
CAR-positive T cells), they were infused with half of the assigned dose, using the conforming
component. Data from patients treated with nonconforming product were analyzed
separately from those treated with liso-cel.

Outpatient Treatment

After Amendment 4 in the protocol, guidance was provided regarding outpatient treatment
of patients at investigator discretion. Patients were considered to have received outpatient
treatment if their first JCARQ17 infusion day did not overlap with any hospitalization stays
during the study. A total of 25 of 269 patients in the DLBCL treated set were treated in the

outpatient setting.

Efficacy
Survival

Results are presented separately for the leukapheresed set, the DLBCL efficacy set, and the
PAS below. A summary of the results for PFS and OS across all dose regimens is presented
in Table 12.

Leukapheresed Set

0S in the DLBCL-leukapheresed set was defined as the interval from the date of leukapheresis
to the date of death. With a median survival follow-up of 18.8 months, patients had a median
0S of 14.0 months (95% CI, 11.1 to 21.1 months) in all dose levels, while the median OS in

the DL2S regimen was 12.8 months (95% Cl, 9.7 to 18.7). The estimated survival rate at 6

months and 12 months was 70.2% (95% Cl, 65.0 to 74.8) and [

respectively.

PFS in the DLBCL-leukapheresed set (ITT) analysis was defined as the time from
leukapheresis to the earlier date of PD or death due to any cause. With a median PFS follow-
up of 13.5 months, patients in the DLBCL-leukapheresed set had a median PFS of 4.8 months
(95% Cl, 4.3 to 7.3) in all regimen groups, while it was 5.3 months (95% Cl, 4.3 t0 8.9) in the
DL2S liso-cel regimen. The estimated PFS rate at 6 months and 12 months was 46.3% (95%
Cl, 40.51t0 51.8) and 38.2% (95% Cl, 32.5 to 43.9), respectively.

Table 12: Efficacy Outcomes, Survival

Outcome DL2S

Leukapheresed (ITT)
analysis set

6.8,3.310 14.1
116 (45.3)
140 (54.7)
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Median, 95% ClI 19.9,11.3t0 NR NR, 6.8 to NR NR, 1.6 to NR NR,10.3to NR 21.1,13.3to NR

Follow-up (months)
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Primary analysis set

PFS (months)

Median, 95% ClI 9.0,3.1to NR 9.0,3.1to NR
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>

0S (months)

Median, 95% ClI 19.9,10.4to NR

z
>

19.9,10.4to NR

o
o

P4
>

Follow-up (months)

Cl = confidence interval; DL1D = dose level 1, 2 dose; DL1S = dose level 1, single dose; DL2S = dose level 2, single dose; DL3S = dose level 3, single dose; DLBCL = diffuse
large B-cell lymphoma; HSCT = hematopoietic stem cell transplant; ITT = intention to treat; max. = maximum; min. = minimum; NA = not applicable; NR = not reached; 0S =
overall survival; PFS = progression-free survival.

Note: Redacted rows have been deleted.
Source: Clinical Study Report for the TRANSCEND study.®

DLBCL Efficacy Set

The summary of OS for the DLBCL efficacy set in all regimens is shown in Table 12. With a
median survival follow-up of 17.5 months, patients had a median OS of 21.17 months (95%
Cl, 13.3 to NR) in all regimens, and 19.9 months (95% Cl, 11.3 to NR months) in the DL2S
regimen group. The estimated survival rate at 6 months and 12 months was 74.7% (95% Cl,
68.910 79.6%) and 57.9% (95% Cl, 51.3 to 63.8%), respectively (Figure 6).

P4 P4

Patients in the DLBCL efficacy set, with a median follow-up of 12.3 months, had a median
PFS of 6.8 months (95% Cl, 3.3 to 14.1) in all dose regimens, while the PFS was 9.5 months
(95% Cl, 3.2 to NR) in the DL2S regimen group. The estimated PFS rate at 6 months and

12 months was 51.4% (95% Cl, 44.6% to 57.7%) and 44.1% (95% Cl, 37.3% to 50.7%),

respectively (Figure 7).

CADTH Reimbursement Review Lisocabtagene Maraleucel (Breyanzi) 61



CADTH

Figure 6: Overall Survival by Best Overall Response, DLBCL
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Source: Clinical Study Report for the TRANSCEND study.®

Figure 7: Progression-Free Survival Per Independent Review
Committee Assessment by Best Overall Response, DLBCL
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CR = complete response; DLBCL = diffuse large B-cell lymphoma; PR = partial response.
Note: Data as of the August 12, 2019 cut-off date.
Source: Clinical Study Report for the TRANSCEND Study.®

Response/Remission Rates

Results are presented separately for the leukapheresed set, the DLBCL efficacy set, and the
PAS below. A summary of the results for response and remission across all dose regimens is
presented in Table 13
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Leukapheresed Set

The leukapheresed set (ITT) analysis was performed as a sensitivity analysis by the sponsor.
The ORR was 60.5% (95% Cl, 55.1 to 65.7), and the CR rate was 43.6% (95% Cl, 38.3 to 49.0).
In the DL2S regimen, the ORR was 60.4% (95% Cl, 53.7 to 66.8), and the CR rate was 41.9%
(95% Cl, 35.4t0 48.6).

The DOR was based on IRC assessment for the DLBCL-leukapheresed set across assigned
dose regimens. With a median follow-up of 12.4 months, the median DOR was 18.2 months
(95% Cl, 8.2 to NR). In total, 117 of the 208 patients who achieved a CR or PR (56.3%) were
censored, and 91 of the 208 patients (43.8%) relapsed or died after initial response. Ninety
of 208 patients (43.3%) were censored with ongoing response or had completed the study.
Twenty-four of 208 patients (11.5%) were censored for receipt of new anticancer therapy and
3 were censored for subsequent HSCT.

Table 13: Efficacy Outcomes, Response

Variable DL2S DL1S DL1D DL3S Total
Leukapheresed (ITT) analysis set n =227 n=63 n=7 n =47 N =344
Overall response rate, n (%)

CR+PR ] ] ] ] 208 (60.5)
95% C! ] ] ] ] ]
CRrate, n (%)

CR I I I I 150 (43.6)
95% Cl ] ] ] ] ]
Duration of response (months)

Median, 95% CI L L L L 18.2,8.2to NR
Minimum, maximum - - - - -
DLBCL efficacy set n=169 n =40 n=6 n =41 N =256
Overall response rate, n (%)

CR+PR 125 (74.0) 27 (67.5) 4(66.7) 30(73.2) 186 (72.7)
95% Cl 66.7 t0 80.4 50.9t0 81.4 22.31095.7 57.1t085.8 66.8to0 78.0
CRrate, n (%)

CR 88 (52.1) 24 (60.0) 3 (50.0) 21 (51.2) 136 (53.1)
95% ClI 44310 59.8 43.3t0 75.1 11.8t0 88.2 35.1t067.1 46.810 59.4
Duration of response (months)

Median, 95% CI ] NR,3.7toNR | NR,0.9toNR ] ]
Minimum, maximum 0.0,23.5 0.0,27.4 0.9,23.0 0.0,11.3 0.0,27.4
Primary analysis set n=133 NA NA NA N =133
Overall response rate, n (%)
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Variable DL2S DL1S DL1D DL3S Total
CR+PR 99 (74.4) NA NA NA 99 (74.4)
95% Cl 66.210 81.6 NA NA NA 66.210 81.6
P value? NA NA NA NA <0.0001

CRrate, n (%)

CR 72 (54.1) NA NA NA 72 (54.1)
95% Cl 45310 62.8 NA NA NA 45310 62.8
P value® NA NA NA NA <0.0001

Duration of response (months)

Median, 95% ClI 16.8,6.0to NR NA NA NA 16.8,6.0to NR

Minimum, maximum ] ] ] ] ]

Cl = confidence interval; CR = complete response; DL1D = dose level 1, 2 dose; DL1S = dose level 1, single dose; DL2S = dose level 2, single dose; DL3S = dose level 3, single
dose; DLBCL = diffuse large B-cell ymphoma; ITT = intention to treat; NA = not applicable; NR = not reached; PR = partial response.

20ne-sided P value was calculated based on the null hypothesis overall response rate of 40% or less.
"One-sided P value was calculated based on the null hypothesis CR of 20% or less.
Source: Clinical Study Report for the TRANSCEND study.®

DLBCL Efficacy Set

The ORR (based on IRC) was 72.7% (95% Cl, 66.8 to 78.0%), and the CR rate was 53.1% (95%
Cl, 46.8 t0 59.4%). Responses, including CRs, were seen in all assigned dose regimens tested,
with no evidence of a relationship between assigned dose regimen and response (overlapping
Cls across all assigned dose regimens). Sensitivity analysis using the PP DLBCL analysis set

(N = 259) for the ORR per IRC assessment was [ and the CR rate was [N

-Also, the concordance between IRC and investigator assessments was high
(

With a median follow-up of 12.0 months, the median DOR was NR (95% Cl, 8.6 to NR months).
After initial response, the probability of continued response at 6 months and 12 months was

Primary Analysis Set

The primary efficacy end point of the TRANSCEND study was the ORR (per IRC) based on the
PAS. A summary of response rates per IRC assessment in the PAS (by definition, assigned to
DL2S) is also shown in Table 13. The ORR for patients in the PAS was 74.4% (95% Cl, 66.2% to
81.6%). Based on data with a cut-off date of April 12, 2019, the study met its primary efficacy
end point by rejecting the null hypothesis of an ORR of 40% or less (P < 0.0001). The CR rate
for patients in the PAS was 54.1% (95% Cl, 45.3% to 62.8%). Based on data with a cut-off date
of April 12, 2019, the study rejected the null hypothesis of a CR of 20% or less (P < 0.0001). No
additional hypothesis testing was conducted for the current data cut-off of August 12, 2019.

DOR was also based on IRC assessment for the PAS. With a median follow-up of 16.4
months, among the 99 patients achieving CR or PR, the median DOR was 16.8 months (95%
Cl, 6.0 to NR). After initial response, the probability of continued response at 6 months and

12 months was (). respectively. The most common reason for
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censoring was that the patient was still ongoing in the study (G %). Among
the 72 patients in the PAS achieving CR, the median DOR was NR (95% Cl, 13.3 to NR), |l

-

Intensive Care Admission and Utilization

In the total population (N = 269), 7 patients were never hospitalized. The median time for

the initial hospitalization from liso-cel administration (N = 262) was 11 days (range = 2 days
to 88 days). During the initial hospitalization, 19 of 269 patients (7.1%) were admitted to the
ICU; the median number of ICU days was 7 days (range = 1 days to 56 days). Considering all
hospitalizations through the end of the study, the median total days of hospitalization was 17
days (range = 2 days to 127 days). During this time, 33 of 269 patients (12.3%) were admitted
to the ICU; the median number of ICU days was 8.0 (range = 1 days to 56 days).

In the patients who received liso-cel in the inpatient setting (N = 244), the median time from
liso-cel infusion to discharge for the initial hospitalization was 11 days (range = 3 days
to 88 days).

During the initial hospitalization, 18 of 244 patients (7.4%) were admitted to the ICU; the
median number of ICU days was 7.5 (range = 1.0 days to 56.0 days). Considering all
hospitalizations through the end of the study, the median total days of hospitalization after
liso-cel infusion was 18 days (range = 3 days to 127 days). Throughout the entire study period,
32 of 244 patients (13.1%) were admitted to the ICU; the median number of ICU days was 8
(range = 1 days to 56 days).

In the patients who received liso-cel in the outpatient setting (N = 25), 18 (72.0%) were
admitted to the hospital (all for AEs), a median of 5 days after liso-cel administration (range =
3 days to 22 days). The median time of first hospitalization was 6 days (range = 2 days to 23
days). During the initial hospitalization, 1 of 25 patients (4.0%) was admitted to the ICU for 3
days. Considering all hospitalizations through the end of the study, the median total days of
hospitalization was 6.5 days (range = 2.0 days to 48.0 days).

HRQoL: Patient-Reported Outcomes

The PRO evaluable populations of the DLBCL cohort of the TRANSCEND study reported
numerically decreased symptoms and increased PRO and QoL compared to pre-treatment
baseline assessments through months 6 and 18. Specifically, patients in the PRO (EORTC
QLQ-C30 and EQ-5D-5L) evaluable population of the DLBCL treated set were observed

to numerically increase in HRQoL across several validated domains as early as month 1
post-liso-cel infusion. Specific results are presented in Table 14 and Table 15, and Figure 8

and Figure 9.
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Table 14: Patient-Reported Outcomes: HRQoL, EORTC QLQ-C30

Variable Global health Physical functioning Fatigue Pain

EORTC QLQ-C30?

Baseline
N 181 181 181 181
Mean (standard deviation) 62.3 (20.3) 77.8 (19.2) 38.2(21.8) 25.6 (25.8)
Month 18
N 25 25 25 25

Mean (standard deviation)

Change from baseline at month 18

Mean (standard deviation)

19.67 (25.559)

6.93 (22.729)

-15.11 (29.897)

~8.67 (29.705)

P value®

<0.001

0.331

0.021

0.160

DLBCL = diffuse large B-cell ymphoma; EORTC QLQ-C30 = European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; HRQoL =

health-related quality of life.

2Evaluable population in DLBCL treated set. The range of EORTC QLQ-C30 scales is 0 to 100; a higher functional score indicates a more preferred health status, whereas a
higher symptom score (fatigue and pain) indicates increased symptom impact. A minimal important difference of 10 points was considered significant by the sponsor and

investigators.

5P values not adjusted for multiple comparisons.

Source: Clinical Study Report for the TRANSCEND study.®

Table 15: Patient-Reported Outcomes: HRQoL, EQ-5D-5L

Variable Health utility index score

Baseline

Na

186

Mean (standard deviation)

Month 18

N

Mean (standard deviation)

Change from baseline

Mean (standard deviation)

P value

o
©
N
7 I

DLBCL = diffuse large B-cell ymphoma; EQ-5D-5L = EuroQol 5-Dimensions 5-Levels questionnaire; HRQoL = health-related quality of life.

2Evaluable population in DLBCL treated set.

Source: Clinical Study Report for the TRANSCEND study.®
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Figure 8: Mean Change From Baseline in Global Health Status in
PRO (EORTC QLQ-C30) Evaluable Population in DLBCL Treated Set

30 @ JCAR017

Better

Mean (SE) change from baseline in Global Health Status

_10~.MLD ________________________________
.20
230
T T T T T T T T
01 2 3 6 9 12 18
Study Timepoints (Months)
JCARO17 (n) 181 160 146" 135 93 84 62 25

DLBCL = diffuse large B-cell ymphoma; EORTC QLQ-C30 = European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30; MID = minimal important difference; PRO = patient-reported outcome;
SE = standard error.

Note: The Wilcoxon signed rank test was used. The test was performed only if the sample size at any given
assessment visit was at least 10. Month 0 represents baseline; month 1 = day 29.

*Indicates data point of a significant change from baseline with a P value of less than 0.05 based on the 2-sided
unadjusted for multiple comparisons.

Source: Clinical Study Report for the TRANSCEND study.’
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Figure 9: Mean Change From Baseline for EQ-5D-5L Index Scores in
PRO (EQ-5D-5L) Evaluable Population in DLBCL Treated Set
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DLBCL = diffuse large B-cell ymphoma; EQ-5D-5L = EuroQol 5-Dimensions 5-Levels questionnaire; PRO = patient-
reported outcome; SE = standard error.

Note: The Wilcoxon signed rank test was used. The test was performed only if the sample size at any given
assessment visit was at least 10. Month 0 represents baseline; month 1 indicates day 29.

* Indicates data point of a significant change from baseline with a P value of less than 0.05 based on the 2-sided
unadjusted for multiple comparisons.

Source: Clinical Study Report for the TRANSCEND study.®

At the data cut-off date (August 12, 2019), the PRO (EORTC QLQ-C30) evaluable population
included 181 out of 269 patients in the DLBCL treated set. The mean change from baseline
demonstrated numerical differences that ranged between 19.67 in global health status,
6.93 in physical functioning, —15.1 for fatigue, and —8.67 in pain scores through month 18.
However, the number of evaluated patients also decreased to 25 by 18 months.

The evaluable population for the PRO of EQ-5D-5L included 186 out of 269 patients in

the DLBCL treated set, who received liso-cel. At 18 months of follow-up, only 25 patients
remained to be evaluated. At baseline, mean (standard deviation) EQ-5D-5L health utility index
scores and EQ VAS scores were 0.82 (0.20) and 68.3 (19.5), respectively. By month 18, the

utility index score dropped to | with a change from baseline [

(not adjusted for multiple comparisons); and | ) in the EQ VAS.

Harms

AEs were summarized from the DLBCL treated set population (n = 269). Only those harms
identified in the review protocol are reported below. See Table 16 for detailed harms data.

CADTH Reimbursement Review Lisocabtagene Maraleucel (Breyanzi) 68



Table 16: Summary of Harms, DLBCL Treated Set
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Patients with > 1 adverse 177 (100.0) 44 (97.8) 6 (100.0) 40 (97.6) 267 (99.3)
event
Most common events?

Neutropenia e e e e 169 (62.8)
Anemia L L L L 129 (48.0)
Fatigue L L L L 119 (44.2)
Cytokine release syndrome 66 (37.3) 18 (40.0) 3(50.0) 26 (63.4) 113 (42.0)
Nausea e e e e 90 (33.5)
Thrombocytopenia e e e e 84 (31.2)
Headache L L L L 80 (29.7)
Decreased appetite e e e e 76 (28.3)
Diarrhea e e e e 71 (26.4)
Constipation e e e e 62 (23.0)
Dizziness L L L L 60 (22.3)
Hypotension L L L L 60 (22.3)
Cough e e e e 57 (21.2)
Vomiting e e e e 56 (20.8)
Hypokalemia e e e e 52 (19.3)
Hypomagnesemia e e e e 50 (18.6)
Pyrexia L L L L 45 (16.7)
Abdominal pain e e e e 44 (16.4)
Leukopenia e e e e 44 (16.4)
Edema peripheral e e e e 42 (15.6)
Sinus tachycardia - - - - 42 (15.6)
Tremor L L L L 41 (15.2)
Confusional state e e e e 39 (14.5)
Hypertension e e e e 37 (13.8)
Hypogammaglobulinemia e e e e 37(13.8)
Dyspnea - - - - 36 (13.4)
Insomnia L L L L 36 (13.4)
Back pain e e e e 33(12.3)
Chills e e e e 31(11.5)
Anxiety e e e e 27 (10.0)
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Hypophosphatemia e e e 27 (10.0)
Patients with = 1 SAE® 140 (79.1) 36 (80.0) 5(83.3) 32(78.0) 213 (79.2)
Most common grade = 3 events
Neutropenia 106 (59.9) 28 (62.2) 5 (83.3) 22 (53.7) 161 (59.9)
Anemia 64 (36.2) 20 (44.4) 1(16.7) 16 (39.0) 101 (37.5)
Thrombocytopenia 49 (27.7) 13 (28.9) 3(50.0) 7(017.1) 72 (26.8)
Leukopenia 26 (14.7) 10 (22.2) 1(16.7) 2(4.9) 39 (14.5)
Febrile neutropenia 13(7.3) 4(8.9) 0(0.0) 7(17.1) 24 (8.9)
Hypophosphatemia 10 (5.6) 1(2.2) 0(0.0) 5(12.2) 16 (5.9)
Encephalopathy 5(2.8) 4(8.9) 1(16.7) 2(4.9) 12 (4.5)
Hypertension 5(2.8) 4(8.9) 0(0.0) 3(7.3) 12 (4.5)
Deaths N =344
Death occurred after NA NA NA NA 40 (11.6)
leukapheresis and before
lymphodepletion
Death occurred after NA NA NA NA 4(1.2)
lymphodepletion and
before the first infusion of
liso-cel or nonconforming
product
Death occurred any time NA NA NA NA 137 (39.8)

after the first infusion of
liso-cel or nonconforming

product

Notable harms
Cytokine release syndrome 79 (44.6) 19 (42.2) 3(50.0) 26 (63.4) 127 (47.2)
or neurologic toxicity
Cytokine release syndrome 66 (37.3) 18 (40.0) 3(50.0) 26 (63.4) 113 (42.0)
Grade = 3 infections 20(11.3) 4(8.9) 0(0.0) 9 (22.0) 33(12.3)
Grade = 3 prolonged 73 (41.2) 16 (35.6) 3(50.0) 8(19.5) 100 (37.2)
cytopenias
Hypogammaglobulinemia 28 (15.8) 3(6.7) 1(16.7) 5(12.2) 37(13.8)

DL1D = dose level 1, 2 dose; DL1S = dose level 1, single dose; DL2S = dose level 2, single dose; DL3S = dose level 3, single dose; DLBCL = diffuse large B-cell ymphoma;
liso-cel = lisocabtagene maraleucel; NA = not applicable; SAE = serious adverse event.

Note: Values are represented as n (%).
2Frequency of greater than 10%.
Source: Clinical Study Report for the TRANSCEND study.®
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Adverse Events

The investigators considered TEAESs to be those defined as an AE that started any time from
initiation of liso-cel administration through and including 90 days following the final cycle (i.e.,
final infusion) of liso-cel. Any AE occurring after the initiation of another anticancer therapy or
liso-cel re-treatment was not considered a liso-cel TEAE. Data from the regimen DL2S appears
in the left-most column of all by-dose regimen tables, because it was the recommended
regimen selected by the sponsor for evaluation in the DC group in the DLBCL cohort of the
TRANSCEND study.

AEs occurred in 267 of 269 patients in all regimens and in all of the patients from the DL2S
regimen. TEAEs occurred most frequently in the system organ class (SOC) of blood and
lymphatic system disorders (209 of 269 patients; 77.7%). The 3 most frequently reported
TEAESs (any grade) were neutropenia (169 of 269 patients; 62.8%), anemia (129 of 269
patients; 48.0%), and fatigue (119 of 269 patients; 44.2%). The fourth most commonly
reported TEAE was CRS (113 of 269 patients; 42.0%). Grade 3 or higher TEAEs occurred most
frequently in the SOC of blood and lymphatic system disorders (198 of 269 patients; 73.6%)
and were neutropenia, anemia, and thrombocytopenia. Grade 3 or higher CRS occurred in 6 of
269 patients (2.2%), and no patient was reported to have grade 5 CRS.

From screening to leukapheresis, 94 of 347 patients (27.1%) reported AEs, including 13 of 347
patients (3.7%) with grade 3 to grade 4 AEs and 2 of 347 patients (0.6%) with SAEs. No grade
5 AEs were reported during this time period.

From leukapheresis to LDC, 192 of 344 patients (55.8%) reported AEs, including 48 of 344
patients (14.0%) with grade 3 to grade 4 AEs, 1 of 344 patients (0.3%) with a grade 5 AE of
sepsis, and 20 of 344 patients (5.8%) with SAEs.

From LDC (from first day of last LDC) to first JCARO17 infusion, 272 of 298 patients (91.3%)
reported AEs, including 113 of 298 patients (37.9%) with grade 3 to grade 4 AEs and 25 of
298 patients (8.4%) with SAEs. No grade 5 AEs were reported during this time period. During
this time period, 225 of 298 patients (75.5%) experienced an AE related to LDC. LDC-related
TEAEs occurred most frequently in the SOC of blood and lymphatic system disorders (198 of
269 patients: 73.6%). The 3 most frequent TEAEs considered related to LDC were neutropenia,
occurring in 167 of 269 patients (59.9%); anemia, occurring in 113 of 269 patients (42.0%),
and thrombocytopenia, occurring in 73 of 269 patients (27.1%).

A total of 10 patients were retreated at DL2S, 5 at DL1S, and 1 at DL3S. AEs were reported
after re-treatment in 15 of 16 patients (93.8%), grade 3 or grade 4 AEs were reported in 13

of 16 patients (81.3%), and 1 of 16 patients (6.3%) had a grade 5 AE. AEs after re-treatment
occurred most frequently in the SOC of blood and lymphatic system disorders (13 of 16
patients; 81.3%). The most frequent AEs after re-treatment were neutropenia (10 of 16
patients; 62.5%), anemia (8 of 16 patients; 50.0%), pyrexia and nausea (each in 6 of 16
patients; 37.5%), and headache and CRS (each in 5 of 16 patients; 31.3%). CRS occurred after
re-treatment in 5 of 16 patients (31.3%), with 1 patient (6.3%) reporting grade 3 CRS. One
patient experienced neurotoxicity (iilNT) after re-treatment.

Serious Adverse Events

In the DLBCL treated set, 122 of 269 patients (45.4%) reported treatment-emergent SAEs.
SAEs were reported most frequently in the SOCs of immune system disorders (44 of 269
patients; 16.4%), nervous system disorders (41 of 269 patients; 15.2%), and infections and
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infestations (28 of 269 patients; 10.4%). The most frequent treatment-emergent SAEs were
CRS (44 of 269 patients; 16.4%) and encephalopathy (14 of 269 patients; 5.2%). All other
treatment-emergent SAEs were reported in less than 5% of patients.

Withdrawals Due to Adverse Events

Withdrawals due to AEs were not applicable as liso-cel was a single dose for most patients,
and follow-up continued for patients regardless of AEs.

Mortality

Forty-four of 344 patients (12.8%) died before treatment with JCARO17 or nonconforming
product. Deaths in these 44 patients were attributed to disease progression (n = 37), unknown
causes (n = 3), other causes (n = 3), and sepsis (n = 1) considered related to protocol-
mandated procedures.

Atotal of 137 deaths among the 344 patients (39.8%) were reported at any time after the first
infusion of JCARO17 or nonconforming product. Deaths in these patients were attributed to
disease progression (n = 116), AE (n = 12), other causes (n = 5), and unknown causes (n = 4).

Twelve patients in the DLBCL-leukapheresed set died due to AEs after treatment with
JCAR017 (n = 10) or nonconforming product (n = 2).

Notable Harms

CRS was reported in 113 of 269 patients (42.0%) in the DLBCL treated set. Grade 3 or grade

4 CRS was reported in 6 of 269 patients (2.2%). No grade 5 CRS was reported. CRS was
reported as an SAE in 44 of 269 patients (16.4%) in the DLBCL treated set. In the 113 patients
with all-grade CRS, the median time to onset was 5 days (range = 1 days to 14 days). The
events have resolved in 111 of these 113 patients. The median time to resolution of CRS

in those with resolution as of the data cut-off date was 5 days (range = 1 days to 17 days).

At DL3S, the incidence of all-grade CRS was more than 20% higher than at DL2S or DL1S.
Treatment for CRS included tocilizumab, corticosteroids, vasopressors, supplemental oxygen,
and empiric treatment with antibiotics.

In the DLBCL treated set, iiNT was reported in 80 of 269 patients (29.7%). The events resolved
in 72 of these 80 patients. The median time to resolution of iiNT in those with resolution as

of the data cut-off date was 11 days (range = 1 days to 86 days). Grade 3 or grade 4 iiNT

was reported in 27 of 269 patients (10.0%). No grade 5 iiNT was reported. iiNT events were
reported as SAEs in 39 of 269 patients (14.5%). In 45 of 269 patients (16.7%) corticosteroids
and/or tocilizumab for iiNTs were used as treatment.

Other AESIs included tumour lysis syndrome which was reported in 2 of 269 patients (0.7%)
in the DLBCL treated set (not reported as SAE); while 3 of 269 patients (1.1%) reported an
infusion-related reaction to liso-cel. Hypogammaglobulinemia was reported in 37 of the total
269 patients (13.8%) in the DLBCL treated set, and, after the treatment-emergent period, it
was reported in 12 of 247 (4.9%) of patients in the DLBCL treated set, with all events reported
as grade 1 or grade 2. Treatment with IV immunoglobulin was not specified PP but rather

left at investigator discretion following local guidelines. IV immunoglobulin was reported as

a concomitant medication for 58 of 269 (21.5%) patients in the DLBCL treated set. In some
cases, at the investigators’ discretion, IV immunoglobulin was administered for other reasons
(e.g., low immunoglobulin G levels, thrombocytopenia, among others).
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Updated Data

Data from 3 data cut-off dates were included in the sponsor’s submission for this review:
August 19, 2019, June 19, 2020, and January 4, 2021, with median study follow-up duration
of 11.5,19.1, and 19.9 months, respectively. The 2 latest sponsor-provided updates also
address efficacy and harm outcomes. However, the main analysis considered by CADTH

for this review is from the August 12, 2019, cut-off date since the main hypothesis tests and
adjustments for multiplicity were defined a priori and based on this date and using the PAS.
Therefore, key end points from the updated cut-off dates were considered supplemental and
supportive for the main analyses and are presented descriptively in Appendix 5.

Overall, the results of the new cut-off dates agree with the main analyses of the base-case
data from the PAS and initial cut-off date of August 19, 2019. A total of 257 and 270
patients for the DLBCL efficacy and treated analysis sets, respectively, were included in both
cut-off dates.

As of the cut-off date of January 4, 2021, in the total population of the DLBCL efficacy set, an
ORR was reached in 187 (72.8%) patients (95% Cl, 66.9 to 78.1), median DOR of 23.1 months
(95% Cl, 8.6 to NR), a median of PFS of 6.8 months (95% Cl, 3.3 to 12.7), and median OS

of 27.3 months (95% Cl, 16.2 to 45.6). Deaths occurring at any point after the first infusion

of liso-cel occurred in 40 patients (11.6%). AEs, SAEs, and deaths were observed in similar
numbers at these later cut-off dates when compared to the initial cut-off date. These data are
presented in Table 45 and Table 46 as well as Figure 25, Figure 26, Figure 27, and Figure 28

of Appendix 5.

Critical Appraisal
Internal Validity

The TRANSCEND study is a single-arm, open-label, phase |, seamless design study. The

main limitation from the study stems from the single-arm design and lack of comparator
groups giving place to risk of selection bias. In lieu of an available direct comparator, the
investigators evaluated the primary end point of ORR against a null hypothesis of an ORR

of 40% or less, with an alternate hypothesis of greater than 40% and effect size of 25%

(ORR = 65%) based on a random effects meta-analysis of 8 studies of current recommended
regimens for patients with 3L+ R/R aggressive large B-cell ymphoma. The hypothesis testing
and adjustment for multiplicity was evaluated only for the PAS population; this situation

can instill uncertainty in the effect estimates due to selection bias since it deviates from the
ITT principle by not focusing on the population that provides most of the information as it
would occur in a randomized controlled trial (i.e., the ITT population and the DLBCL treated
set population) All patients in the enrolled population after screening (leukapheresed or ITT
population) should be considered critical in any analysis that intends to evaluate the effect of
assigning patients to an intervention (i.e., liso-cel) to evaluate the effects of all the procedures
and co-interventions involved once it has been decided to start treatment; this is, including
the manufacturing process, LDC, bridging therapy, and all possible consequences of these
steps. An analysis based on the PAS could bias the effect estimate against a null hypothesis
favouring the intervention.

An open-label design may also increase uncertainty in PROs (HRQoL) introducing bias due to
inherent subjectivity of the outcome in an unblinded assessor. This bias would be less likely
in more objective outcomes such as ORR, OS, or PFS. Furthermore, HRQolL outcomes were
evaluated as secondary end points with no adjustment for multiplicity and with decreasing
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sample sizes at later time points of evaluation resulting in increasing imprecision and
potential bias from missing data.

Anticancer treatments (which occurred in 62.2% of the leukapheresed patients) were
considered an intervention needed for patients waiting for the manufactured product to
be administered. These included bridging therapies. Any magnitude of effect that these
anticancer interventions could have on the outcomes evaluated in patients who received
liso-cel in the TRANSCEND study is uncertain.

Deviations from the protocol occurred in 10 of 269 (3.7%) patients in the DLBCL treated set.
Sensitivity analyses were overall supportive of the robustness of results among populations.
Some subgroups were pre-specified in the protocol; however, information on any subgroup
effects was not possible to obtain since the sample size was small and only performed in the
PAS population.

External Validity

Issues of generalizability of the results originate from the differences in the population
included in the TRANSCEND study, which can be considered relatively young (mean age of
60.1 years in the DLBCL treated set). This is a relatively young population below the median
age of diagnosis of 65 years of age commonly reported in epidemiology reviews and current
clinical guidelines.’?' Baseline and disease characteristics were overall similar between the
DLBCL treated set and the PAS population, hence the issues of generalizability would apply to
both populations for these variables.

Patients have good baseline performance status (only 4 patients in the DLBCL treated
population and 1 in the PAS were classified as ECOG PS = 2) compared with patients typically
seen in Canadian clinical practice. This agreed with input from clinical experts consulted

by CADTH, when considering the similarities between the populations from TRANSCEND

and those likely to be encountered in clinical practice in Canada. Also, some other baseline
disease characteristics suggest that the included population might be healthier when
compared to the Canadian clinical practice (e.g., low number of patients with ECOG PS = 2).
The clinical experts consulted by CADTH noted that re-treatment cycles might be unusual in
Canada; however, re-treatment in the TRANSCEND study was more common than they would
expect in their clinical practice.

Other issues of generalizability are the low number of patients with FL3B, DLBCL transformed
from indolent lymphomas other than follicular lymphoma, and patients with secondary CNS
lymphoma that were included in the TRANSCEND study. These numbers make it difficult to
draw conclusions on the effects of liso-cel in these populations.

Indirect Evidence

Objectives and Methods for the Summary of Indirect Evidence

The objective of this section is to summarize and appraise indirect evidence comparing

the relative effects and safety of liso-cel against relevant comparators in patients with R/R
large B-cell lymphomas, as established in the protocol for this review. The main objective of
performing ITCs is to fill a gap created by the absence of trials directly comparing available
CAR T-cell therapies or comparing liso-cel to other 3L+ treatments.

A supplemental literature search was conducted by CADTH to identify further ITCs. A
focused literature search for network meta-analyses dealing with large B-cell lymphoma
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Table 17: Study Selection Criteria and Methods for ITC reports

Criteria

CADTH

was run in MEDLINE All (1946-) on September 2, 2027. No limits were applied. Two CADTH
clinical reviewers independently selected studies for inclusion in the review based on titles
and abstracts, according to the predetermined protocol. Full-text articles of all citations
considered potentially relevant by at least 1 reviewer were acquired. Reviewers made a final
selection of studies included in the review, and differences were resolved through discussion.
Based on this literature search conducted by CADTH, out of 22 search titles found and
screened, 5 were evaluated as full texts, with no additional ITCs identified that assessed

the relative effects of liso-cel against included comparisons (i.e., tisa-cel, axi-cel, or salvage
therapy). One Cochrane systematic review assessed the effects of CAR T-cell therapies for
people with R/R DLBCL but did not evaluate relative effects and reported results narratively.?*

Description of Indirect Comparisons

Two ITC reports were provided by the sponsor and included a total of 3 ITCs in this clinical
review report. The first ITC report’ comprises unanchored MAICs of liso-cel against 2 CAR
T-cell therapies (i.e., tisa-cel and axi-cel), in patients with R/R large B-cell ymphomas. Data
were obtained as IPD from the TRANSCEND study and as aggregated level data from the
single-arm studies ZUMA-1% (axi-cel) and JULIET? (tisa-cel).

The second ITC' is an unanchored MAIC of the efficacy of liso-cel versus salvage
chemotherapy by using IPD from the TRANSCEND NHL 0071 study and aggregated level data

from the SCHOLAR 1 study, respectively.

A description of the study selection criteria and methods is presented in Table 17.

ITC report 1 —
liso-cel vs. CAR T-cell therapies

ITC report 2 —

liso-cel vs. salvage chemotherapy

Population

Patients with 3L+refractory/relapsed large
B-cell lymphomas (DLBCL NOS, HGL,
transformed from FL, tiNHL), secondary
CNS lymphoma

Patients with 3L+refractory/relapsed large B-cell
lymphomas (DLBCL NOS, HGL, transformed
from FL, tiNHLs), secondary CNS lymphoma

Intervention

Liso-cel at dose level 2: 100 x 10° CAR-
positive T cells

Liso-cel at dose level 2: 100 x 10° CAR-positive
T cells

Harms (adverse events)
Patient-reported outcomes

Comparators Axi-cel as single dose of 2 x 10 CART Salvage chemotherapy (no details on the type of
cells/kg, maximum of 2 x 108 CAR T cells each salvage chemotherapy)
Tisa-cel as single infusion of 1 to 5 x 108 Other: Single or multi-agent chemotherapy, allo-
CART cells or auto-HSCT, best supportive care, placebo
Other: Single or multi-agent chemotherapy,
allo- or auto-HSCT, best supportive care,
placebo

Outcomes ORR, CRR, PFS, and 0S ORR, CRR, PFS, and 0S

Harms (adverse events)
Patient-reported outcomes
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Criteria

ITC report 1 -

CADTH

ITC report 2 -

Study design

liso-cel vs. CAR T-cell therapies

Phase | (IPD) and phase Il single-arm trials
(AD).

Other: RCTs, observational studies with
minimum sample size of 50 patients per
study; conference abstracts.

From countries: Belgium, Netherlands,
Switzerland, Denmark, Finland, Norway,
Sweden, Germany, France, Italy, Spain, UK,
US, Japan, Australia, Canada

liso-cel vs. salvage chemotherapy
Phase | (IPD) and phase Il single-arm trials (AD).

Other: RCTs, observational studies with
minimum sample size of 50 patients per study;
conference abstracts.

From countries: Belgium, Netherlands,
Switzerland, Denmark, Finland, Norway, Sweden,
Germany, France, Italy, Spain, UK, US, Japan,
Australia, Canada

Exclusion criteria

Articles published before 2003; in vitro,
animal studies, commentaries, letters

Articles published before 2003; in vitro, animal
studies, commentaries, letters

Databases searched

MEDLINE, Embase, Cochrane CENTRAL,
American Society of Clinical Oncology,
European Society for Medical Oncology,
European Hematology Association,
American Society of Hematology,
International Conference on Malignant
Lymphoma, American Association for
Cancer Research, European Organisation
for Research and Treatment of Cancer,
and the International Workshop on
non-Hodgkin Lymphoma. Additionally,
grey literature searches of clinicaltrials.
gov, WHO clinical trials registry, FDA,
EMA, European Union Drug Regulating
Authorities Clinical Trials Database, and
bibliographic handsearching of published
systematic literature reviews were also
conducted.

MEDLINE, Embase, Cochrane CENTRAL,
American Society of Clinical Oncology, European
Society for Medical Oncology, European
Hematology Association, American Society

of Hematology, International Conference on
Malignant Lymphoma, American Association
for Cancer Research, European Organisation
for Research and Treatment of Cancer, and
the International Workshop on non-Hodgkin
Lymphoma. Additionally, grey literature
searches of clinicaltrials.gov, WHO clinical
trials registry, FDA, EMA, European Union Drug
Regulating Authorities Clinical Trials Database,
and bibliographic handsearching of published
systematic literature reviews were also
conducted.

Selection and data extraction
process

Title/abstract and full-text screening using
an a priori set of criteria by 2 independent
reviewers and conflicts resolved by
consensus with a third reviewer. Data
extraction by using a standardized form
with 2 reviewers.

Title/abstract and full-text screening using

an a priori set of criteria by 2 independent
reviewers and conflicts resolved by consensus
with a third reviewer. Data extraction by using a
standardized form with 2 reviewers.

Quality assessment

By using checklists recommended by
National Institute for Health and Care
Excellence

By using checklists recommended by National
Institute for Health and Care Excellence

3L+ =third line or later; AD = aggregated data; allo = allogeneic; auto = autologous; axi-cel = axicabtagene ciloleucel; CAR = chimeric antigen receptor; CNS = central
nervous system; CRR = complete response rate; DLBCL = diffuse large B-cell ymphoma; FL = follicular lymphoma; HGL = high-grade lymphoma; HSCT = hematopoietic
stem cell transplant; IPD = individual patient data; ITC = indirect treatment comparison; liso-cel = lisocabtagene maraleucel; NOS = not other specified; ORR = overall
response rate; OS = overall survival; PFS = progression-free survival; RCT = randomized controlled trial; tisa-cel = tisagenlecleucel; tiNHL = transformed indolent non-

Hodgkin lymphoma.

Source: Sponsor-submitted study reports; ITC1'2 and ITC2."

CADTH Reimbursement Review Lisocabtagene Maraleucel (Breyanzi)

76




CADTH

Methods of ITC Report-1
Objectives

The objective of the ITC report-1 was to determine the comparative efficacy and safety of
liso-cel relative to 2 other CAR T-cell therapies, tisa-cel and axi-cel, in patients with R/R large
B-cell ymphoma on third-line therapy using MAICs for regulatory and health technology
assessment purposes. An overview of the ITCs methods is presented in Table 18.

Table 18: ITC Report-1 Analysis of MAIC Methods

Criteria ITC report-1

ITC methods Unanchored MAICs of IPD from liso-cel (TRANSCEND) vs. AD from axi-cel (ZUMA-1) vs. AD from
tisagenlecleucel (JULIET)

Measures of effect Generalized linear models for binary outcomes (i.e., ORR, CRR, AESI) were used to estimate odds
ratios and Cox proportional hazards models for time-to-event outcomes (i.e., OS, PFS) were used to
estimate HRs

Clinical factors used for Prognostic factors were identified through a targeted literature search on, inspection of clinical
weighting factors reported in TRANSCEND, JULIET, and ZUMA-1 trials, and input from clinical experts by
ranking of the factors to be included.

e Disease histology

¢ Prior allo-SCT

*ECOG PS

e Secondary CNS involvement
* Bridging therapy

Weighting process Method-of-moments propensity score algorithm for each comparison
Outcomes ORR, CRR, PFS, 0OS, and adverse events

Follow-up time points Up to 27 months

Sensitivity analyses Based on infused patients vs. ITT populations.

Based on incorporating additional clinical factors for each outcome previously discarded in the
weighting process.

AD = aggregated data; AESI = adverse events of special interest; allo = allogeneic; axi-cel = axicabtagene ciloleucel; CNS = central nervous system; CRR = complete
response rate; ECOG PS = Eastern Cooperative Oncology Group Performance Status; HSCT = hematologic stem cell transplant; IPD = individual patient data; ITC = indirect
treatment comparison; ITT = intention to treat; liso-cel = lisocabtagene maraleucel; MAIC = matching-adjusted indirect comparison; ORR = objective response rate; 0S =
overall survival; PFS = progression-free survival; SCT = stem cell transplant.

Source: Sponsor-submitted ITC-1 report.’?

Study Selection Methods

ITC report-1 included a systematic literature search strategy to identify randomized and
non-randomized studies of therapies used as 3L+ in patients with R/R LBCL, including DLBCL,
FL3B, PMBCL, DLBCL transformed from iNHL, HGL, and DLBCL with CNS involvement. The
search strategy included databases such as MEDLINE, Embase, Cochrane CENTRAL, and
grey literature restricted to certain high-income countries and language (articles published in
English, French, German, Italian, Spanish, Japanese, Danish, Finnish, Norwegian, or Swedish).
The search criteria were also restricted to studies published from January 2003 to December
2019. Authors conducted, by pairs, the screening, selection, and data extraction of studies
with specific inclusion or exclusion study criteria, and resolved disagreements with a third
investigator. Data extraction was performed by investigators using pre-specified and piloted

CADTH Reimbursement Review Lisocabtagene Maraleucel (Breyanzi) 77



CADTH

data extraction forms. Quality assessment of the included studies was assessed using
checklists recommended by the National Institute for Health and Care Excellence.

The authors included and assessed data from 3 selected studies. For tisa-cel and axi-cel,
authors used the peer-reviewed publications of the latest data cut-offs for the JULIET? (data
cut-off = December 8,2017) and ZUMA-1% (data cut-off = August 11, 2018) trials, respectively,
while using IPD from the TRANSCEND study for liso-cel. Secondary data sources for JULIET
and ZUMA-1 from the same data cut-offs were assessed only when information was not
available in the primary publication or when additional clarity was required.

First, the authors performed a feasibility assessment to conduct the ITC. This was an
assessment of how similar, with regard to study design and patient characteristics, the
pivotal studies to be included were to allow for adequate adjustment of the liso-cel IPD to
the published aggregated data for the comparators tisa-cel and axi-cel. Thus, a qualitative
comparison of the pivotal trials of liso-cel (TRANSCEND), tisa-cel (JULIET), and axi-cel
(ZUMA-T) was conducted to assess the feasibility of ITCs in terms of study design and
eligibility criteria (e.g., bridging therapy and median follow-up time), reporting of baseline
characteristics, efficacy outcomes, safety outcomes, clinical definitions of baseline
characteristics, and reported categorizations of clinical variables, as well as based on a
quantitative assessment of the degree of imbalances between studies across baseline
clinical factors.

The authors concluded that it was feasible to conduct the ITC for 4 efficacy outcomes (ORR,
CRR, PFS, and 0S) in comparisons of liso-cel to tisa-cel and liso-cel to axi-cel. For AES],
MAICs were feasible for grade 3 or grade 4 AEs, CRS, study-defined NT, encephalopathy,
infections, hypogammaglobulinemia, and febrile neutropenia in comparisons of liso-cel to
tisa-cel and liso-cel to axi-cel. MAICs of grade 3 or higher and grade 5 AEs were possible for
liso-cel versus axi-cel.

The feasibility assessment was determined based on differences in study populations and
design between trials that necessitated adjustment of variables to permit comparison of
outcomes but were not large enough to preclude the comparison of outcomes altogether.
Comparison of the study design, eligibility criteria, and baseline characteristics of the
TRANSCEND, JULIET, and ZUMA-1 studies showed sufficient similarities between the
studies to allow comparison, although there were still differences across trials that needed
adjustment in a MAIC to reduce bias when indirectly comparing liso-cel to tisa-cel and
axi-cel. Large differences in the definitions or categorizations of patient characteristics such
as IPI score, disease histology, number of prior lines of therapy, and R/R to last therapy
between trials were redefined within the liso-cel IPD to align more closely to those in each
comparator study.

ITC Analysis Methods

The analyses in the ITCs included 2 sets of patients. The first set was composed of all
patients who were enrolled and had received (were infused with) CAR T-cell therapy in the
studies (i.e., the infused patients). The second set included all patients who were enrolled in
the study and were leukapheresed (i.e., the leukapheresis set, also referred as the ITT).

To account for study heterogeneity, study eligibility criteria and baseline characteristics
were examined. For each comparison, patients from the TRANSCEND study were removed
from the IPD set if they did not satisfy the eligibility criteria and treatment protocol of the
comparator trial (i.e., the ZUMA-T or JULIET studies; refer to Table 19). Other clinical factors
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relevant for weighting were identified through a targeted literature search for variables that
were prognostic factors in patients with 3L+ R/R large B-cell lymphoma and from inspection
of clinical factors reported in the TRANSCEND, JULIET, and ZUMA-1 trials, as well as input
from external clinical experts. Five clinical experts from different countries (Canada, France,
Germany, the UK, and the US) supervised the identification and rank of the prognostic factors
or effect modifiers relative to the outcomes of interest evaluating each efficacy outcome

(4 lists of factors, 1 for each efficacy outcome), and all AEs (1 list of factors for all AEs). A
final ranked list of clinical factors important for each efficacy outcome was derived using

an evidence-informed ranking process that considered both the ranks informed by clinical
experts and statistical approaches (i.e., random forest methodology?’) to obtain data-driven
rankings of the included factors. For safety outcomes, the identification and ranking methods
underwent an expedited approach based on input from the clinical experts since, according to
the authors, AEs would have fewer factors to consider and would be more difficult to rank.

Table 19: ITC Report-1. Patient Exclusions in Liso-cel Versus Tisagenlecleucel and Liso-cel Versus
Axi-cel Comparisons

Liso-cel vs. tisagenlecleucel

Liso-cel vs. axi-cel

Outcome

Efficacy outcomes

Eligibility criteria

Disease histology

Patients with FL3B or PMBCL were
removed

Action

Patients with FL3B were removed

Prior allo-HSCT

Patients who had received prior
allo-HSCT were removed

Patients who had received prior
allo-HSCT were removed

ECOG PS Patients with ECOG PS of 2 were Patients with ECOG PS of 2 were
removed removed

Secondary CNS Patients with secondary CNS Patients with secondary CNS

involvement involvement were removed involvement were removed

Bridging therapy

No adjustment needed

Patients who received bridging
therapy were removed

AESI

Secondary CNS Patients with secondary CNS Patients with secondary CNS
involvement involvement were removed involvement were removed
ECOG PS Patients with ECOG PS of 2 were Patients with ECOG PS of 2 were

removed

removed

Prior allo-HSCT

Patients who had received prior
allo-HSCT were removed

Patients who had received prior
allo-HSCT were removed

Bridging therapy

No adjustment needed

Patients who received bridging
therapy were removed

AESI = adverse events of special interest; allo = allogenic; auto = autologous; axi-cel = axicabtagene ciloleucel; CNS = central nervous system; ECOG PS = Eastern
Cooperative Oncology Group Performance Status; FL3B = follicular lymphoma grade 3B; HSCT = hematologic stem cell transplant; ITC = indirect treatment comparison;
liso-cel = lisocabtagene maraleucel; PMBCL = primary mediastinal large B-cell lymphoma.

Source: Sponsor-submitted ITC-1 report.'?

Both the TRANSCEND and JULIET studies allowed bridging therapy for most patients. These
studies provided bridging therapy as needed to patients awaiting CAR T-cell infusion. In
contrast, the ZUMA-1 study did not permit bridging therapy. Due to this issue, analyses of
liso-cel (from TRANSCEND) versus tisa-cel (from the JULIET study) included treated patients
regardless of whether they received bridging therapy, while analyses of liso-cel (from the
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TRANSCEND study) versus axi-cel (from the ZUMA-1 study) involved removing patients from
the TRANSCEND study who received bridging therapy. Sensitivity analyses were conducted
that included patients who received bridging therapy.

After the exclusion of patients based on eligibility, the patients that remained and were
included from the TRANSCEND study were weighted, using a method-of-moments propensity
score algorithm for each comparison aimed at balancing clinical factors between the

studies of interest. That is, after weighting patients, the means (or proportions) and standard
deviations of clinical factors from the TRANSCEND study should be equal to those published
in the JULIET and ZUMA-1 studies.

The final clinical factors deemed relevant to efficacy outcomes are depicted in Table 20.

Of note, there were a total 24 clinical factors considered relevant to efficacy outcomes and
available for analysis in the TRANSCEND study IPD data, and 17 were reported and available
within the JULIET safety set/full analysis set data for comparison of OS and PFS. The 7
factors not available were:

1. tumour burden LDH

2. C-reactive protein

w

. refractory subgroups (i.e., chemorefractory to last therapy, relapsed to prior auto-HSCT,
chemosensitivity)

. best response to any prior therapy
. tumour burden sum of the products of diameters

. extranodal disease

~N o o b~

. bulky disease.

For the CRR and ORR end points, 15 clinical factors were available within the JULIET
efficacy analysis set, and 9 factors were not available, including tumour burden LDH, CRP,
refractory subgroups (i.e., chemorefractory to last therapy, relapsed to prior auto-HSCT,
chemosensitivity), best response to any prior therapy, tumour burden sum of the products of
diameters, extranodal disease, bulky disease, age, and sex.

Of the 16 clinical factors deemed relevant to AESI, 8 were available for comparison between
the TRANSCEND and JULIET studies’ safety set or full analysis set, and included secondary
CNS involvement, number of prior lines of therapy, bone marrow involvement, bridging
therapy, age, ECOG PS, prior allo-HSCT, and prior auto-HSCT.

The comparative efficacy of liso-cel relative to tisa-cel and axi-cel was assessed as the
difference between (1) an estimate of the outcome of interest for liso-cel based on adjusted
IPD from the TRANSCEND study (to align with patients in the JULIET or ZUMA-1 studies), and
(2) the estimated outcome for tisa-cel or axi-cel based on published aggregated data from the
JULIET or ZUMA-1 studies, respectively.

For binary end points, after exclusion of patients from the TRANSCEND study, a weighted
estimate of the liso-cel outcome was derived using MAIC adjustment weights. Estimates of
binary outcomes (ORR, CRR, AESI) were derived from an intercept-only logistic regression
model with MAIC adjustment weights. The intercept represents a prediction of the log

odds of the outcome of interest if a typical patient from the JULIET or ZUMA-1 studies had
received liso-cel. Robust standard errors were estimated using the sandwich estimator via
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the R package “sandwich.” An estimate of the log OR for liso-cel versus tisa-cel or axi-cel was
derived as the difference between the predicted log odds for liso-cel and the estimated log
odds based on aggregated data from the JULIET or ZUMA-1 studies. The variance of the log
OR between liso-cel versus tisa-cel or axi-cel was estimated as the sum of the variances of
the log odds for liso-cel and tisa-cel or axi-cel.

Table 20: ITC Report-1. Clinical Factors and Rankings Used to Inform the Adjusting Process for
Efficacy Analyses in the Comparison of Liso-cel to Tisagenlecleucel

Final rankings?®

Clinical factor® PFS CRR ORR
Bridging therapy 1 5 1 3
Disease histology 2 1 5 8
ECOG PS 3 2 7 7
Prior auto-HSCT 4 7 3 2
R/R to last therapy 5 4 2 6
Number of prior therapies 6 8 9 9
Age° 7 6 8 10
IPI score 8 9 12 15
Absolute lymphocyte count 9 13 4 5
Secondary CNS involvement 10 10 14 12
Disease stage 11 12 16 11
Prior allo-HSCT 12 16 17 4
CrCl 13 3 10 1
Sex® 14 14 15 13
LVEF 15 11 11 14
Cell of origin 16 15 6 16
Double/triple hit or double expressor 17 17 13 17

allo = allogenic; auto = autologous; CNS = central nervous system; CrCl = creatinine clearance; CRR = complete response rate; ECOG PS = Eastern Cooperative Oncology
Group Performance Status; HSCT = hematologic stem cell transplant; IPI = International Prognostic Index; ITC = indirect treatment comparison; liso-cel = lisocabtagene
maraleucel; LVEF = left ventricular ejection fraction; ORR = overall response rate; OS = overall survival; PFS = progression-free survival; R/R = relapsed or refractory.

aFactors are ranked in order of importance where 1 represent the most important factor and 17 represents the least important factor.

Only 17 of the 24 factors available for analysis in the TRANSCEND individual patient data were available for comparison with the JULIET phase | and Il safety analysis set.
°Factor was available for JULIET safety set and full analysis set, but not for JULIET efficacy analysis set.

Source: Sponsor-submitted ITC-1 report.’?

For time-to-event end points (PFS and 0S), weighted IPD from the TRANSCEND study were
combined with pseudo-IPD (setting weights for pseudo-observations = 1) representing
patients from the JULIET or ZUMA-1 studies. This dataset was then used to fit a weighted
Cox proportional hazards model with a binary treatment indicator (i.e., liso-cel versus tisa-cel
or axi-cel). The estimated regression coefficient for the treatment indicator was used to
represent the log HR for liso-cel versus tisa-cel or axi-cel. Pseudo-IPD for PFS and OS from the
JULIET or ZUMA-1 studies were generated by first digitizing the Kaplan—Meier survival curves
and then using the Guyot 2012 approach to derive time-to-event data for both outcomes.?®
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“Log transformation” was used to estimate Cls of the median time-to-event. The authors did
not adjust for multiplicity.

The following criteria were used to assess the performance and suitability of
each MAIC model:

* ESS: a low ESS compared to the original sample size (N) indicates large differences in
patient weights due to large imbalances in patient populations before reweighting

e Distribution of patient weights: extreme patient weights can indicate uncertainty in the
resulting relative treatment effect

e Summary statistics (e.g., means, proportions): for each clinical factor, before and
after weighting were assessed to evaluate the improvement in balance between trial
populations; balance was assessed using the absolute value of the standardized mean
difference for each covariate and a standardized mean difference of 0.10 or greater was
considered indicative of potentially important imbalances between comparisons.?

* 0S and PFS: the assumption of proportional hazards underlying Cox proportional hazards
models was assessed by examining crossover in Kaplan—Meier curves and applying the
Grambsch-Therneau statistical test for proportional hazards®

The primary analysis of the MAIC model was chosen based on achieving a balance between
these criteria, while also considering the number of clinical factors included. Sensitivity
analysis was chosen by incorporating the additional clinical factors for each outcome.

Results of ITC Report-1
Summary of Included Studies
The 3 studies included in the ITC were the TRANSCEND, ZUMA-1, and JULIET trials.

The TRANSCEND study is the pivotal study included in this CADTH report and has been
described in the respective sections. Briefly, it is a phase |, single-arm, multi-centre, open-label
trial assessing the efficacy and safety of liso-cel as a 3L+ treatment in patients with R/R large
B-cell ymphoma. Primary end points were AEs and ORR as assessed by an IRC. Secondary
end points included CRR (as assessed by IRC), DOR, PFS, and OS. A total of 270 patients
received liso-cel, of which 257 formed the DLBCL efficacy analysis set.

The JULIET study was a phase |, single-arm, multi-centre, open-label, registrational trial of

the efficacy and safety of tisa-cel in patients with R/R large B-cell ymphoma. This study did
not include patients with PMBCL, transformed iNHL, and FL3B categories of lymphoma. The
ECOG PS status in patients in this study was also different and set at 1 or lower. Patients
were excluded if they had received allo-HSCT or had secondary CNS involvement. The primary
end point was ORR and key secondary end points included DOR, 0OS, and safety. In total,

111 patients received an infusion and were included in the evaluation of efficacy, among
which 93 patients were assessed for response rates. Median follow-up time was 14 months
(range = 0.1 to 26).

Finally, the ZUMA study was a phase I/ll, single-arm, multi-centre, open-label study evaluating
the efficacy and safety of axi-cel in patients with refractory large B-cell lymphoma. The study
included patients with the same types of lymphoma as in the TRANSCEND study (i.e., DLBCL,
PMBCL, or tFL), but it did not include patients with FL3B. Patients were refractory to the most
recent chemotherapy regimen or relapsed after auto-HSCT. Patients had an ECOG PS similar
to those in the JULIET study (0 to 1), but lower than the TRANSCEND study. Furthermore,
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patients were excluded if they had secondary CNS lymphoma or prior allo-HSCT. The primary
end points were safety for phase | and ORR for phase Il. Key secondary end points were PFS,
0S, and DOR. Of the 108 patients who received axi-cel, 101 were evaluable for efficacy in the

phase Il study. Median follow-up time was 27.1 months (interquartile range = 25.7 to 28.8).

A comparison of the characteristics of the included studies is presented in Table 21.

Table 21: ITC-1. Characteristics of Included Studies and Patient Characteristics

Characteristic

Design and phase

TRANSCEND NHL 001
(liso-cel)

Phase |, single-arm, open-label,
multi-centre (US)

JULIET
(tisagenlecleucel)

Phase |, single-arm, open-label,
multi-centre (US, Canada,
Europe, Japan)

ZUMA-1
(axi-cel)

Phase | and Il, single-arm,
open-label, multi-centre (US and
Israel)

NHL subtypes

DLBCL NOS, HGL, tFL, PMBCL,
tiNHL, FL3B

DLBCL NOS, HGL, tFL

DLBCL NOS, HGL, tFL, PMBCL,
tiNHL®

CAR T-cell regimen and
dosage

Dose level 1, single-dose
regimen: 50 x 108 CAR-positive
T cells

Dose level 1, 2-dose regimen: 50
x 10 CAR-positive T cells

Dose level 2, single-dose
regimen: 100 x 10° CAR-positive
T cells

Dose level 3, single-dose
regimen: 150 x 108 CAR-positive
T cells

Single infusion of 1 to 5 x 108
CAR-positive T cells

Single infused dose of 2 x 108
CAR-positive T cells per kg, with
a maximum permitted dose of 2
x 108 CART cells

cyclophosphamide. Alternatively,
bendamustine

Bridging therapy Yes Yes No

allowed

PET-positive disease Confirmed Not always confirmed Not applicable

after bridging therapy

Lymphodepleting Yes, fludarabine and Yes (omitted if WBC < 1,000 Yes, fludarabine and
chemotherapy cyclophosphamide cells/pL); fludarabine and cyclophosphamide

Data cut-off

June 19, 2020

December 8, 2017

August 11,2018

Median study follow-up,
months (range unless
otherwise specified)

19.1 (0.2 t0 45.2)

14 (0.1 to 26) for PFS, OS
NA for ORR, CRR

271
(IQR 25.7,28.8)

Analysis sets for
efficacy (N)

DLBCL efficacy set (257)

Efficacy analysis set (93)

Phase Il mITT set (101)

Analysis sets for safety
outcomes (N)

DLBCL treated set (270)

Safety/full analysis set (111)

Phase | and Il safety analysis set
(108)

ECOG PS

<2

<1

<1

Prior lines of therapy

>2

>2

>2
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TRANSCEND NHL 001 JULIET ZUMA-1

Characteristic (liso-cel) (tisagenlecleucel) (axi-cel)
Prior regimen required Anthracycline and rituximab (or | Included rituximab and Anti-CD20 monoclonal antibody
other CD20-targeted agents) anthracycline unless tumour is CD20 negative,

and an anthracycline containing
chemotherapy regimen

Response to prior R/R disease after at least 2 lines | R/R disease after = 2 lines No response to first-line therapy
therapies of therapy or after auto-HSCT of chemotherapy, including (primary refractory disease);
rituximab and anthracycline; or no response to second or

patients had to have either failed | greater lines of therapy; or
auto-HSCT, or be ineligible for, or | refractory post-auto-HSCT

not consent to auto-HSCT (disease progression or relapsed
< 12 months of auto-HSCT).
Prior allo-HSCT Allowed (not within 90 days of Not allowed Not allowed
leukapheresis)
Active CNS involvement | Secondary CNS involvement Not allowed Not allowed

allowed

allo = allogenic; auto = autologous; axi-cel = axicabtagene ciloleucel; CAR = chimeric antigen receptor; CNS = central nervous system; CRR = complete response rate;
DLBCL = diffuse large B-cell ymphoma; ECOG PS = Eastern Cooperative Oncology Group Performance Status; FL3B = follicular ymphoma grade 3B; HGL = high-grade
B-cell lymphoma with rearrangements of MYC and BCL2 and/or BCL6; HSCT = hematopoietic stem cell transplant; IQR = interquartile range; ITC = indirect treatment
comparison; liso-cel = lisocabtagene maraleucel; mITT = modified intention to treat; NA = not applicable; NHL = non-Hodgkin lymphoma; NOS = not otherwise specified;
ORR = overall response rate; OS = overall survival; PFS = progression-free survival; PMBCL = primary mediastinal B-cell lymphoma; R/R = relapsed or refractory; tFL = DLBCL
transformed from follicular lymphoma; tiNHL = DLBCL transformed from other indolent non-Hodgkin lymphoma; WBC = white blood cell.

Source: Sponsor-submitted ITC-1 report.’?

Studies also differed in their enrolment process. Specifically, the ZUMA-1 study did not
permit enrolment and leukapheresis unless a CAR T-cell manufacturing slot was available.
In contrast, the TRANSCEND and JULIET studies enrolled patients before confirming a
manufacturing slot, and therefore allowed bridging therapy as needed to patients awaiting
leukapheresis. This difference is evident in the median time from leukapheresis to product
availability, which varied across studies (the TRANSCEND study = 24 days [range, 17

to 51], the JULIET trial = 113 days [range, 47 to 196], and the ZUMA-1 trial = 17 days
[range, 14 to 51)).

In the comparison of trials, redefinition of some of the variables was undertaken for the
weighting process, as presented in Table 22 and Table 23.

Table 22: ITC-1. Main Baseline Characteristics Differences Between TRANSCEND and JULIET

TRANSCEND NHL 001 JULIET
Baseline characteristic (liso-cel) (tisagenlecleucel) and rationale

Action taken in TRANSCEND IPD

IPI score ] ] ]

ECOG PS at screening 01,2 0;1 None

Tumour burden SPD (cm?) measured before Reported as tumour volume No action was taken as
lymphodepleting chemotherapy | (mL) variables were measured
and at enrolment differently and not included in

subsequent analyses
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Baseline characteristic

TRANSCEND NHL 001

(liso-cel)

JULIET

(tisagenlecleucel)

CADTH

Action taken in TRANSCEND IPD
and rationale

Disease histology

DLBCL NOS, HGL, tFL, tiNHL,
PMBCL, FL3B

DLBCL NOS, HGL?, tFL, Other

Recategorized in TRANSCEND
and JULIET to improve
comparability of DLBCL patients
and retain TRANSCEND patients,
where DLBCL NOS, HGL, and
tiNHL were combined as
“DLBCL.” In JULIET, DLBCL NOS
and Other were combined into
“DLBCL”

Number of prior lines of
therapy

Assessed number of prior
systemic lines of therapy, where
systemic therapy did not include
HSCT, only chemotherapies

Defined as prior lines of
antineoplastic therapies.
Antineoplastic therapies
included medications,
radiotherapies, surgeries, and
HSCTs

Redefined in TRANSCEND such
that a line of therapy included
chemotherapy, auto-HSCT,
allo-HSCT, and radiotherapy to
align with JULIET definition

R/R to last therapy

Refractory: Best response to last
therapy as progressive disease,
stable disease, or partial
response.

Relapsed: Best response to last
therapy as complete response

Refractory: Best response to last
therapy as progressive disease,
stable disease, or response
unknown

Relapsed: Best response to last
therapy as partial response or
complete response

Redefined in TRANSCEND to
align with JULIET definition.
Specifically, in TRANSCEND,
percent refractory to last
therapy was rederived to
include progressive disease,
stable disease, or response
unknown, whereas percent
relapse was rederived to include
partial response and complete
response

allo = allogenic; auto = autologous; DLBCL = diffuse large B-cell ymphoma; ECOG PS = Eastern Cooperative Oncology Group Performance Status; FL3B = follicular
lymphoma grade 3B; HGL = high-grade B-cell ymphoma with rearrangements of MYC and BCL2 and/or BCL6; HSCT = hematopoietic stem cell transplant; IPD = individual
patient data; IPI = International Prognostic Index; ITC = indirect treatment comparison; liso-cel = lisocabtagene maraleucel; NOS = not otherwise specified; PMBCL =
primary mediastinal B-cell ymphoma; R/R = relapsed or refractory; SPD = sum of the longest perpendicular diameters; tFL = DLBCL transformed from follicular lymphoma;
tiNHL = DLBCL transformed from other indolent non-Hodgkin lymphoma.

Source: Sponsor-submitted ITC-1 report.’?

Table 23: ITC-1. Main Baseline Characteristics Differences Between TRANSCEND and ZUMA-1

Baseline characteristic

TRANSCEND NHL 001

ZUMA-1

Action taken in TRANSCEND IPD
and rationale

IPI score

(liso-cel)

(axi-cel)

ECOG PS at screening

0;1;2

0;1

None

Disease histology

DLBCL NOS, HGL, tFL, tiNHL,
PMBCL, FL3B

DLBCL NOS HGL¢; PMBCL, tFL

Recategorized TRANSCEND to
align with ZUMA-1 definition

for DLBCL. Specifically, DLBCL
NOS, HGL, and tiNHL from
TRANSCEND were grouped
together in “DLBCL" for
comparison to “DLBCL’ category
in ZUMA-1.
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Baseline characteristic

TRANSCEND NHL 001

(liso-cel)

ZUMA-1

(axi-cel)

CADTH

Action taken in TRANSCEND IPD
and rationale

Number of prior lines of
therapy

Assessed number of prior
systemic lines of therapy, where
systemic therapy did not include
HSCT, only chemotherapies

Salvage chemotherapy and auto-
HSCT were considered separate
regimens

Redefined in TRANSCEND such
that salvage chemotherapy and
auto-HSCT were considered as 2
separate lines of therapy to align
with ZUMA-1 definition

R/R to last therapy

Refractory: Best response to last
therapy as progressive disease,
stable disease, or partial
response

Relapsed: Best response to last
therapy as complete response

Refractory: Best response to last
therapy as progressive disease
or stable disease

Relapsed: best response to last
therapy of partial response or
complete response

Redefined in TRANSCEND to
align with ZUMA-1 definition.
Specifically, percent refractory
to last therapy was rederived to
include progressive disease and
stable disease, whereas percent
relapse was rederived to include
partial response and complete
response

auto = autologous; axi-cel = axicabtagene ciloleucel; DLBCL = diffuse large B-cell lymphoma; ECOG PS = Eastern Cooperative Oncology Group Performance Status; FL3B =
follicular lymphoma grade 3B; HGL = high-grade B-cell ymphoma with rearrangements of MYC and BCL2 and/or BCL6; HSCT = hematopoietic stem cell transplant; IPD =

individual patient data; IPI = International Prognostic Index; ITC = indirect treatment comparison; liso-cel = lisocabtagene maraleucel; NOS = not otherwise specified;
PMBCL = primary mediastinal B-cell lymphoma; R/R = relapsed or refractory; tFL = DLBCL transformed from follicular lymphoma tiNHL = DLBCL transformed from other

indolent non-Hodgkin lymphoma.
Source: Sponsor-submitted ITC-1 report.’?

For the liso-cel versus tisa-cel comparison, primary analyses of efficacy outcomes included 2

clinical factors in the weighting process. The investigators limited inclusion to these factors to
ensure sufficient ESS across all outcome comparisons. The factors included were specific to

each outcome based on a ranking system informed by expert opinion.

For the liso-cel versus axi-cel comparison, analyses of efficacy outcomes were conducted
for patients who did not receive bridging therapy (i.e., patients who received bridging therapy
were excluded from the TRANSCEND study). In total, 5 clinical factors were included in the
weighting.

. Sensitivity analyses were also performed:
first, a repeat of the primary analysis but including patients who received bridging therapy
in the TRANSCEND study. Second, a repeat of the primary analyses but including patients
who received bridging therapy in the TRANCSEND study and weighting for additional factors
(exact factors were not specified). This was conducted to assess the effect of balancing more
factors after gaining ESS upon including patients who received bridging therapy.

Results
Comparison of Liso-cel Versus Tisa-cel

For each set of efficacy outcomes, comparisons of ranked clinical factors at baseline were
conducted without weighting patients from the TRANSCEND study. This exercise showed that
few factors were similar between liso-cel and tisa-cel. Notable differences (i.e., standardized
mean differences > 0.2) were observed for age, ECOG PS, secondary CNS involvement,
disease histology, cell of origin, prior allo-HSCT, prior auto-HSCT, bridging therapy, number

of prior lines of therapy, CrCl before LDC, and pre-leukapheresis absolute lymphocyte count.
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After the weighting process, some key factors remained different between the data from the
TRANSCEND and JULIET studies, such as age, bridging therapy, and prior lines of therapies. A
comparison of clinical factors and standardized mean differences before and after weighting
based on the MAIC for the end point of OS is presented in Table 24.

Table 24: ITC-1. Comparison of Clinical Factors and SMDs Before and After MAIC for Primary
Analysis of Overall Survival for Liso-cel and Tisagenlecleucel

Liso-cel (TRANSCEND)
DLBCL efficacy set
N =257

overall survival
Tisagenlecleucel (JULIET) Before MAIC After MAIC
Clinical factor safety set/full analysis set (unweighted) (weighted)

N=111 e ESS =180.0
Age, years
Mean (standard deviation) 53.9 (12.9) e 61.3(11.8)
SMD NR e 0.605
Sex, male, % 61.3 e 66.5
SMD NR L 0.108
IP1 Score, per JULIET categorization, %
Oto1 27.9 e 28.7
SMD NR e 0.020
2t05 72.1 e 70.9
Missing 0.0 _ 0.3
ECOG PS at screening, %
0 55.0 e 55.0
SMD NR e 0.0
1 45.0 e 45.0
2 0.0 e 0.0
Secondary CNS involvement at time of treatment, %
No 100 e 100
SMD NR e 0.0
Yes 0.0 e 0.0
Disease histology, per JULIET categorization, %
DLBCL 81.1 e 81.1
SMD NR e 0.0
DLBCL tFL 18.9 e 18.9
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Liso-cel (TRANSCEND)
DLBCL efficacy set
N = 257

overall survival

Tisagenlecleucel (JULIET) Before MAIC After MAIC
Clinical factor safety set/full analysis set (unweighted) (weighted)

PMBCL 0.0 e 0.0
FL3B 0.0 e 0.0
Prior HSCT, %

Allo-HSCT 0.0 e 0.0
SMD NR e 0.0
Auto-HSCT 48.6 e 48.6
SMD NR L 0.0

Bridging therapy, %
No 8.1 L 47.4
SMD NR e 0.977
Yes 91.9 e 52.6
Prior lines of therapy per JULIET definition, %
1 45 e 0.6
SMD NR L 0.894
2 441 e 16.9
3 30.6 e 28.0
4106 20.7 e 46.1
>7 0 e 8.4

allo = allogenic; auto = autologous; CNS = central nervous system; DLBCL = diffuse large B-cell ymphoma; ECOG PS = Eastern Cooperative Oncology Group performance
status; ESS = effective sample size; FL3B = follicular lymphoma grade 3B; HSCT = hematologic stem cell transplant; IPI = International Prognostic Index; ITC = indirect
treatment comparison; liso-cel = lisocabtagene maraleucel; MAIC = matching-adjusted indirect treatment comparison; NR = not reported; PMBCL = primary mediastinal
B-cell lymphoma; SMD = standardized mean difference; tFL = transformed from follicular lymphoma.

Source: Sponsor-submitted ITC-1 report.’?

In the primary analysis of the ORR that weighted for 2 factors, liso-cel had an ORR of 74.7%
and an ESS of 164.0 (representing 63.8% of the 257 patients before weighting in the liso-cel
DLBCL efficacy set). Based on the primary analysis, the odds of response were estimated to
increase for liso-cel compared to tisa-cel (OR = 2.77;95% Cl, 1.63 to 4.73; P < 0.001).

In the primary analysis for CRR that weighted for 2 factors, liso-cel was associated with a
CRR of 56.0%, with an ESS of 200.7 (77.8% of pre-weighting sample). The odds of response
were estimated to increase for liso-cel compared to tisa-cel (OR = 1.92;95% Cl, 1.17 t0 3.17,
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Figure 10: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?

For the primary analysis of PFS that weighted for 2 factors, liso-cel had a median PFS of 6.7
months (95% ClI, 3.5 to NR), with an ESS of 149.3 (58.0% of unweighted population). The HR
for PFS estimated a decreased hazard for liso-cel compared to tisa-cel (HR = 0.66; 95% Cl,
0.47 10 0.92; P = 0.013; Figure 11).

Figure 11: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.'

The HRs reported above for PFS were derived from a Cox proportional hazards model,
which assumes that the relative hazard for progression for liso-cel compared with tisa-cel is
constant over time. This assumption was tested by visual inspection of the Kaplan—Meier
curves and the Grambsch-Therneau test on the slope of the Schoenfeld residuals. There
were some concerns regarding the validity of the proportional hazard assumption, with
visual inspection of the Kaplan—Meier curves suggesting the assumption was likely to be
appropriate and the Grambsch-Therneau test suggesting potential violations for the naive,
primary, and sensitivity analyses. Kaplan—Meier curves for PFS for the naive, primary, and
sensitivity analyses are depicted in Figure 12.
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Figure 12: ITC-1. Kaplan—Meier Curves of Progression-Free Survival
for Liso-cel and Tisagenlecleucel in Infused Patients, Unmatched
and Unadjusted (Naive) and Primary Analyses

This figure has been redacted.
Note: Updated data from the cut-off point of January 4, 2021.
Source: Sponsor-submitted ITC-1 report.’?

In the primary analysis for OS that adjusted for 2 factors, liso-cel had a median OS of 28.9
months (95% Cl, 19.9 to NR) with an ESS of 180.0 (70.0% of the unweighted population). For
this comparison, the HR for OS estimated a decreased hazard for liso-cel compared to tisa-cel
(HR =0.66;95% Cl,0.46 t0 0.93; P = 0.019).

Figure 13: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?

Kaplan—Meier curves liso-cel for OS are presented in Eigure 14. After 44 months there was
a decrease in the probability of survival and a small number of patients at risk due to loss
to follow-up (through censoring or deaths) at the time of the analysis (June 19, 2020 data
cut-off), as well as weighting of patients in the remaining risk set.

Figure 14: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?
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Simulated treatment comparisons were performed as a structural sensitivity analysis to
MAIC for the efficacy outcomes of ORR, CRR, PFS, and OS. Overall, the simulated treatment
comparison results were consistent to those obtained via MAIC.

In terms of safety outcomes, analyses of AESI were conducted for infused patients using

the DLBCL treated set from the TRANSCEND study and safety set/full analysis set from the
JULIET study. After including 1 clinical factor in the weighting process, liso-cel had an ESS of
124.7. For most end points, the odds of AESI were similar or lower for liso-cel (N = 270) than
for tisa-cel (N = 111). Figure 15 shows that liso-cel had statistically significantly lower odds
of grade 3 or 4 AEs, all-grade and grade 3 or higher CRS, and grade 3 or higher prolonged
cytopenia by laboratory assessment. No statistically significant difference was found in the
odds of all-grade and grade 3 or higher study-defined NT, all-grade and grade 3 or higher
neurologic events, all-grade study-defined NT of encephalopathy (preferred term), all-grade
and grade 3 or higher encephalopathy, all-grade study-defined NT of aphasia (preferred term),
all-grade and grade 3 or higher aphasia, and febrile neutropenia. The odds of grade 3 or higher
infections and all-grade hypogammaglobulinemia were also not statistically significantly
different between treatments.

Figure 15: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?

Figure 16: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’

Comparison of Liso-cel Versus Axi-cel

For each efficacy outcome, comparisons of ranked clinical factors at baseline were
conducted first without matching or adjusting patients from the TRANSCEND study (infused
patients). Notable differences (i.e., standardized mean differences = 0.2) were observed for
age, disease stage, tumour burden, secondary CNS involvement, extranodal disease, disease
histology, prior allo-HSCT, bridging therapy, R/R to last therapy, CrCl before LDC, and LVEF at
screening. After the weighting process, key factors remained different between the data from
the TRANSCEND and ZUMA-1 studies, such as prior auto-HSCT and prior line of therapy. A
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comparison of clinical factors and standardized mean differences before and after weighting
based on the MAIC for the end point of OS is presented in Table 25.

Table 25: ITC Report-1. Comparison of Clinical Factors and SMDs Before and After MAIC for
Primary Analysis of Overall Survival for Liso-cel and Axi-cel

Liso-cel (TRANSCEND)
DLBCL efficacy set

overall survival

Axi-cel (ZUMA-1) Before MAIC After MAIC
Clinical factor phase Il analysis set (unweighted) (weighted)

N or ESS N =101 | 257 | ESS = 38.3
Age, years
Mean (standard deviation) 56.3 (12.0) 60.2 (13.3) 56.3 (12.1)
SMD NA 0.308 0.0
Sex, male, % 67.3 65.8 ]
SMD NA ] o
IPI score, per ZUMA-1 categorization, %
Oto2 54.5 58.8 54.5
SMD NA 0.164 0.0
4t04 45.5 39.7 45.5
5 0.0 0.8 0.0
Missing 0.0 0.8 0.0
ECOG PS at Screening, %
0 41.6 40.9 ]
SMD NA 0.178 ]
1 58.4 57.6 ]
2 0.0 1.6 L
Secondary CNS involvement at time of treatment, %
No 100.0 97.7 100.0
SMD NA 0.219 0.0
Yes 0.0 2.3 0.0
Disease histology, per ZUMA-1 categorization, %
DLBCL 76.2 76.3
SMD NA 0.0
DLBCL tFL 15.8 15.8
PMBCL 7.9 79
FL3B 0.0 0.0
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Liso-cel (TRANSCEND)
DLBCL efficacy set

overall survival

Axi-cel (ZUMA-1) Before MAIC After MAIC
Clinical factor phase Il analysis set (weighted)
Prior HSCT, %
Allo-HSCT 0.0 2.7 0.0
SMD NA 0.237 0.0
Auto-HSCT 24.8 33.1 40.3
SMD NA 0.183 0.336
Bridging therapy, %
No 100.0 41.6 100
SMD NA 1.674 0.0
Yes 0.0 58.4 0.0
Prior lines of therapy per ZUMA-1 definition, %
1 3.0 0.8 L
SMD NA 0.178 ]
2 27.7 25.3 ]
3+ 69.3 73.9 L

allo = allogenic; auto = autologous; axi-cel = axicabtagene ciloleucel; CNS = central nervous system; DLBCL = diffuse large B-cell lymphoma; ECOG PS = Eastern
Cooperative Oncology Group Performance Status; ESS = effective sample size; FL3B = follicular ymphoma grade 3B; HSCT = hematopoietic stem cell transplant; IPI =
International Prognostic Index; ITC = indirect treatment comparison,; liso-cel = lisocabtagene maraleucel; MAIC = matching-adjusted indirect treatment comparison;
PMBCL = primary mediastinal B-cell lymphoma; SMD = standardized mean difference; tFL = DLBCL transformed from follicular lymphoma.

Source: Sponsor-submitted ITC-1 report.'?

Efficacy analyses were conducted for infused patients using the DLBCL efficacy set from

the TRANSCEND study and the phase Il modified ITT set from the ZUMA-1 study. For

each outcome, a primary analysis and 2 sensitivity analyses were conducted. The primary
analysis was conducted after removing patients from the TRANSCEND study who received
bridging therapy before infusion. Both sets of sensitivity analyses included patients from

the TRANSCEND study who received bridging therapy before infusion. The first sensitivity
analysis weighted for the same set of factors as the primary analysis. In contrast, the second
sensitivity analysis leveraged the additional sample size obtained by including patients who
received bridging therapy to adjust for a larger set of factors.

For the primary analysis for ORR that included 5 factors in the weighting process, the ORR
for liso-cel was 80.1%, with an ESS of 42.1 (16.3% of the unweighted population). For this

comparison, the odds of overall response did not show a statistically significant difference
between liso-cel and axi-cel (OR = 1.40; 95% Cl, 0.56 to 3.50; P = 0.473).

. Overall, the ITT population showed similar results
when compared to the infused population.

In the primary analysis for CRR that included 5 factors in the weighting process, the CRR for
liso-cel was 59.2%, with an ESS of 39.6. This comparison showed no statistically significant
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difference in the odds of response between liso-cel and axi-cel (OR = 1.21; 95% Cl, 0.56 to
2.64; P =0.627). In both sensitivity analyses there were again no statistically significant
differences observed.

Figure 17: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?

In the primary analysis for PFS that included 5 factors in the weighting process, the median
PFS for liso-cel increased to 6.3 months (95% Cl, 3.0 to NR), with an ESS of 40.0 (15.5% of the
unweighted population). The HR for PFS showed that there was no statistically significantly
difference in the hazards between liso-cel and axi-cel (HR = 0.94; 95% Cl, 0. 57 to 1.55;

P =0.818). In both sensitivity analyses, there were no statistically significant differences
between liso-cel and axi-cel detected (Figure 18).

Figure 18: ITC-1. Forest Plot for Progression-Free Survival for Liso-
cel Versus Axi-cel, Infused Patients

Outcome, Scenario Hazard Ratio (95% Cl)
Progression-free survival, Naive f—a—q 1.20 (0.90 - 1.60)
Progression-free survival, Primary e 0.94 (0.57 - 1.55)
Progression-free survival, Sensitivity 1 b+ - | 1.30 (0.96 - 1.77)
Progression-free survival, Sensitivity 2 A 1.15 (0.80 - 1.64)

T T T T 1

0 0.5 1 1.5 2

<---Favors liso-cel--- ---Favors axi-cel--->

axi-cel = axicabtagene ciloleucel; ITC = indirect treatment comparison; liso-cel = lisocabtagene maraleucel; PFS =
progression-free survival.

Note: For primary analysis of PFS, 5 clinical factors were used for matching and 5 factors were used for the
weighting process.

Source: Sponsor-submitted ITC-1 report.’

Kaplan—Meier curves for the primary analysis are presented in Figure 19. Visual inspection
of the Kaplan—Meier curve and the Grambsch-Therneau test suggested that the proportional
hazards assumption was generally appropriate for these analyses. In the primary analysis
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for OS that included 5 factors in the weighting process, the median OS for liso-cel was 48.5
(95% CI, 11.6 to NR), with an ESS of 38.3 (14.9% of the unweighted population). The HR for OS
showed that there was not a statistically significant difference in the hazards between liso-cel
and axi-cel (HR = 0.78;95% Cl, 0.44 to 1.42; P = 0.421). Similarly, sensitivity analyses showed
no statistically significant differences between liso-cel and axi-cel.

Figure 19: ITC-1. Comparison Kaplan—Meier Curves of Progression-
Free Survival Between Liso-cel and Axi-cel for Infused Patients,
Matched and Adjusted Comparison (Primary Analysis; ESS = 40.0)

Kaplan Meier Curves for Primary analysis (ESS = 40.0)
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axi-cel = axicabtagene ciloleucel; ESS = effective sample size; ITC = indirect treatment comparison; liso-cel =
lisocabtagene maraleucel.

Source: Sponsor-submitted ITC-1 report.’

Figure 20: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?
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Figure 21: Redacted

This figure has been redacted.
Source: Sponsor-submitted ITC-1 report.’?

Figure 22: ITC-1. Forest Plot for AEs (Grade = 3) of Special Interest
for Liso-cel Versus Axi-cel, Infused Patients

Qulcume, Scenario Odds Raliv (95% Cl)

Any TEAEs (grade 2 3), Naive 0.07 (0.0Z - 0.29)
Any TEAEs (grade > 3), Pimary 0.04 (0.01 - 0.19)
Any TEAEs (grade 3 or 4), Naive 0.37(0.18 - 0.72)
0.24 (0.11 - 0.55)
0.29(0.11 - 0.61)
0.15(0.03 - 0.80)
0.18 (0.07 - 0.50)
0.08 (0.01 - 0.64)

0.23(0.13 - 0.41)

Any TEAEs (grade 3 or 4), Primary

Any TEAEs (grade 3), Naive

Any TEAEs (grade 5), Primary

Cytokine release syndromea, Naive
Cytokine release syndrome, Primary
Neurotoxicity, per Study Protocol, Naive

Neurotoxicity, per Study Protocol, Primary
Encephalopathy, per Study Protocol. grouped term, Naive

Encephalopathy, per Study Protocol, grouped term, Primary

0.05 (0.02 - 0.15)
0.24 (0.12 - 0.46)
0.05 (0.01 - D.18)

Infections, all pathogene, Naive 0.40(0.22 0.70)

Infections, all pathogens, Primary 0.19 (0.07 - 0.47)
Prolonged anemia reported as AE, Naive 0.36 (0.25 - 1.24)
Frolcnged anemia reported as Ak, Frimary 0.04 (0.00 - 0.52)
Prolonged neutropenia reported as AE, Nave 0.47(0.27 - D.E1)
0.43(0.18 - 1.00)

0.58(0.40 - 1.17)

Prolcnged neutropenia reported as AE, Primary

{INEANNIL

Prolcnged thrombocytopenia reported as AE, Naive

Prolonged thrombocytopenia reported as AE, Primary — 0.34(0.13 - 0.86)
Febrile neutropenia, Naive — 0.20(0.11 - 0.36)
Febrile nautropenia, Primary e 0.00(D.032 - 0.28)
I I I I
0 0.5 1 1.5 2

<---Favors liso-cel--- ---Favors axi-cel---=>

AE = adverse event; axi-cel = axicabtagene ciloleucel; Cl = confidence interval; ESS = effective sample size; ITC =
indirect treatment comparison; liso-cel = lisocabtagene maraleucel; TEAE = treatment-emergent adverse event.

Source: Sponsor-submitted ITC-1 report.'

Simulated treatment comparisons were performed as a structural sensitivity analysis to
MAIC for the efficacy outcomes of ORR, CRR, PFS, and 0S. Overall, the simulated treatment
comparisons results showed no statistically significant differences between liso-cel and
axi-cel for ORR, CRR, PFS, and OS, consistent with those obtained via MAIC.
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In terms of safety outcomes, analyses of AESI were conducted using the DLBCL treated set
from the TRANSCEND study and phase | and Il safety analysis set from the ZUMA-1 study.
After including 5 clinical factors in the weighting process, liso-cel had an ESS of 66.0. Overall,
liso-cel had statistically significantly lower odds of AESI than axi-cel. Specifically, liso-cel was
associated with a significantly lower odds of grade 3 or higher AEs, grade 3 or 4 AEs, grade

5 AEs, all-grade and grade 3 or higher CRS, all-grade and grade 3 or higher study-defined

NT, all-grade and grade 3 or higher NEs, all-grade and grade 3 or higher study-defined NT of
encephalopathy, all-grade and grade 3 or higher encephalopathy, all-grade study-defined NT
of aphasia, all-grade aphasia, grade 3 or higher infections, all-grade hypogammaglobulinemia,
grade 3 or higher prolonged anemia, neutropenia, and thrombocytopenia as AEs, and all-grade
and grade 3 or higher febrile neutropenia.

Critical Appraisal of ITC Report-1

The ITC report-1 aimed at comparing IPD from a single-arm clinical trial (TRANSCEND)
against aggregated data fr