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ABSTRACT

This study used a real-world population as a synthetic comparator for the single-arm
TRANSCEND NHL 001 study (TRANSCEND; NCT02631044) to evaluate the efficacy of lisocabta-
gene maraleucel (liso-cel) compared with conventional (noncellular) therapies in patients with
relapsed/refractory (R/R) large B-cell lymphoma {LBCL). Inclusion and exclusion criteria for the
real-world study closely matched the enrollment criteria in TRANSCEND. The analytic comparator
cohort was created by matching and balancing observed baseline characteristics of real-world
patients with those in TRANSCEND using propensity score methodology. Efficacy outcomes com-
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paring liso-cel- (n=257) and conventional therapy-treated (n=257) patients, respectively, sig-

nificantly favored liso-cel: overall response rate (74% vs

39%; p<0.0001), complete response

rate (50% vs 24%; p < 0,0001), median overall survival (23.5 vs 6.8months; p<0.0091), and
median progression-free survival (3.5 vs 2.2months; p < 0.0001). These results demonstrated a
statistically significant and clinically meaningful benefit of liso-cel in patients with third- or later-

line R/R LBCL relative to conventional therapies.

Clinical trial registration: ClinicalTrials.gov identifier: NCT02631044

Introduction

Patients with relapsed or refractory (R/R) large B-cell
lymphoma (LBCL), a group of aggressive lymphomas
comprised predominantly of diffuse large B-cell lymph-
oma (DLBCL), have few treatment options and poor
prognosis [1-4]. Historical data show little benefit from
salvage therapies for patients with third- or later-line
(3L+) LBCL (3,4]. Poor outcomes for patients treated
with conventional (noncellular) therapies were demon-

strated in SCHOLAR-1, a large, international,

retrospective study that investigated real-world out-
comes in patients with refractory DLBCL using a pooled
multi-source clinical study and US real-world observa-
tional cohorts [5]. The final analysis of SCHOLAR-1 con-
sisted of patients who were refractory to induction or
salvage chemotherapy or those with early relapse after
hematopoietic stem cell transplantation (HSCT). In this
group, objective and complete response (CR) rates were
26% and 7%, respectively, and median overall survival
(0S) was 6.3 months [5].
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The introduction of chimeric antigen receptor (CAR)
T-cell therapies is changing the treatment landscape for
patients with R/R LBCL. Studies of CAR T-cell therapies
in patients with 3L+ LBCL have reported objective
response rates ranging from 52% to 82% and CR rates
ranging from 40% to 54% [6-8]. Lisocabtagene maraleu-
cel (liso-cel) is an autologous, CD19-directed, 4-18B CAR
T-cell product administered at equal target doses of
cp8™ and CD4t CART T cells. In the pivotal
TRANSCEND NHL 001 (TRANSCEND) study, liso-cel treat-
ment resulted in rapid and durable remission along
with low rates of severe cytokine release syndrome and
neurological events in patients with R/R LBCL [6].

A recent study using a matching-adjusted indirect
comparison (MAIC) approach evaluated the compara-
tive efficacy of liso-cel versus salvage chemotherapy
based on individual patient-level data from
TRANSCEND and summary-level data from SCHOLAR-1.
In this comparison, liso-cel had favorable efficacy com-
pared with salvage chemotherapy in patients with R/R
LBCL [9]. However, the MAIC analysis was limited to
summary-level data available from SCHOLAR-1 and
was unable to adjust for many unreported patient-
level baseline characteristics. The current analysis over-
comes these 2 limitations by selecting an external
control cohort from a large, pooled, real-world data
set (NDS-NHL-001) matched at the individual level to
patients from TRANSCEND, thus placing TRANSCEND
study results into the context of conventional thera-
pies for patients with R/R LBCL. This real-world com-
parator arm served to evaluate the comparative
efficacy of liso-cel treatment in patients with LBCL in
TRANSCEND versus conventional therapies in real-
world patients.

Methods
Study design

This study was designed to compare the effectiveness
of liso-cel (TRANSCEND) versus conventional therapies
(NDS-NHL-001) through multiple endpoints. The pri-
mary endpoint was overall response rate (ORR).
Secondary endpoints included complete response (CR),
overall survival (OS), progression-free survival (PFS), and
duration of response (DOR). For all endpoint analyses,
24-month follow-up was chosen to correspond with
the maximum follow-up time in TRANSCEND.

Data sources

The primary data source for liso-cel was individual
patient data from TRANSCEND, which is an open-label,

multicenter, multicohort, seamless design clinical trial
evaluating the efficacy and safety of liso-cel in adults
with R/R DLBCL (de novo or transformed from any
indolent lymphoma), high-grade B-cell lymphoma with
MYC and BCL2 andfor BCL6é rearrangements (double-
hit or triple-hit lymphoma), primary mediastinal B-cell
lymphoma, or follicular lymphoma grade 3B [6]. The
data cutoff date for TRANSCEND was June 19, 2020,
with a median (range) on study follow-up of 17.4
(0.2-24.0) months.

The primary data source for conventional therapy
was patient-level data from the NDS-NHL-001 study.
NDS-NHL-001 was a global, multicenter, retrospective,
observational study that described treatment patterns
and evaluated clinical outcomes of adults with R/R
LBCL treated in the real-world setting. Figure 1 depicts
the inclusion/exclusion criteria of NDS-NHL-001, which
were selected to mirror those of TRANSCEND as
closely as possible.

Real-world patient-level data for NDS-NHL-001 were
acquired from the following sources: (1) 11 clinical
sites (2 in North America and 9 in Europe) and (2) 3
external research database partners (COTA Real-World
Evidence database, Flatiron Health database, and
Guardian Research Network). Data from each source
were integrated to conform to a standardized, com-
mon study data model, thus allowing variables of
comparable constructs from disparate data sources to
be harmonized into a pooled dataset. Consistent oper-
ational definitions were systematically applied during
harmonization. Probabilistic methods were used to
address potential duplication of patients across the
disparate deidentified data sources. All real-world
patient-level data collection was retrospective and did
not influence clinical practice or patient visit sched-
ules. The cutoff date for the real-world data was
December 20, 2019, with a median (range) follow-up

of 6.3 (0.4-24.0) months.
Each data source for NDS-NHL-001 was responsible

for ensuring that data collection complied with applic-
able national and local ethical, legal, and privacy regu-
lations. Data were acquired from multiple sources to
achieve a patient population representative of differ-
ent clinical care settings and geographic regions.

Patient cohorts

Cohort construction for all analyses is shown in
Figure 2 and reflects the transparent methodology
that was used to obtain a large enough sample to
ensure generalizability and for which we could apply
the inclusion/exclusion criteria of TRANSCEND to a
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Figure 1. Study design. NDS-NHL-001 is a global, noninterventional, retrospective, multicenter study that collected data on a
cohort of real-world patients with LBCL who had received prior treatment with an anthracycline and rituximab (or another CD20-
targeting agent) and who had started a subsequent LOT. The figure shows the time frames during which baseline covariates and
exclusion criteria were assessed relative to the index date. *See Supplementary Table 8 for the list of comorbidities and associated
time windows, °Day 0, index date (TO): Start date of each patient’s qualifying LOT after R/R disease to at least 2 LOTs and expos-
ure to anthracycline and an anti-CD20-containing agent. CAR: chimeric antigen receptor; CNS: central nervous system; CrCl: cre-
atinine clearance (Cockeroft and Gault); DHL: double-hit lymphoma; ECOG PS: Eastern Cooperative Oncology Group performance
status; IPI: International Prognostic Index; KPS: Karnofsky Performance Scale: LBCL: large B-cell lymphoma; LOT: line of therapy;
LVEF: left ventricular ejection fraction; MI: myocardial infarction; R/R: relapsed or refractory; SAP: statistical analysis plan; SCR:
serurn creatinine; T0: index date; THL: triple-hit lymphoma; ULN: upper limit of normal.

real-world population. The liso-cel-treated analysis
cohort (LTAC) included 257 patients from TRANSCEND
who had received >1 dose of liso-cel and had evi-
dence of positron emission tomography {PET)-positive
disease before liso-cel infusion. For the real-world
comparator cohorts from NDS-NHL-001, 3 consecutive
comparator cohorts (initial comparator cohort fcay,
qualifying comparator cohort [QCC], and stratified ana-
lytic comparator cohorts [sACC]) were established.
First, the ICC included 606 patients with documented
LBCL (initial diagnosis between January 1, 2003, and
September 30, 2018) of qualifying histology who had
prior exposure to anthracycline and rituximab  (or
another CD20-targeting agent), completed >2 prior
lines of therapy (LOT) and initiated a subsequent LOT,
and had >1 outcome assessment between the index
date and start of the subsequent LOT. Amongst the
ICC, a QCC of 381 patients who met selected eligibility
criteria (Figure 2) similar to those for TRANSCEND was
established.

The assignment of the index date differed between
the LTAC and the QCC. The index date for the LTAC
was assigned to the date of liso-cel infusion. The index
date for the QCC was assigned to the start date of the

first treatment after exposure to an anthracycline and
rituximab (or other CD20-targeting agent) and the
completion of >2 prior LOTs.

Differences in the number of prior LOTs between
the LTAC and QCC necessitated creation of the sACC
(Table 1). To generate the sACC (n=257), a distribu-
tion of prior LOTs (2, 3, and >4) in the LTAC was gen-
erated. Patients in the QCC were then stratified by
category of prior LOTS. Patients within each prior LOT
stratum were randomly selected and combined to
generate a QCC and subsequently the sACC. This
resulted in the SACC and LTAC having a similar distri-
bution of prior LOTs. Two sensitivity inverse probabil-
ity of treatment weights (IPTW) analyses were
conducted using the analytic comparator cohort
(ACC), which included all 381 patients in the QCC and
were created after multiple imputations for missing
data and propensity score (PS) balancing on baseline

characteristics.

Statistical methods

Statistical methods for the comparison of TRANSCEND
to the real-world cohorts were prespecified, including
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Figure 2. Cohort construction for all analyses. From a total of 1450 RW
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patients, 606 RW patients met the eligibility criteria for

inclusion in the ICC. Additional eligibility criteria similar to those of TRANSCEND were then applied, resulting in the selection of

381 RW patients for

the QCC. All 381 patients in the QCC were selected for the ACC by propensity score balancing. For compari-

son, the LTAC consisted of 257 liso-cel-treated patients from the LBCL cohort of TRANSCEND. Propensity scores were obtained for
each imputed data set (LTAC and ACC), with 25 imputations used based on a moderate amount of missing information (<15%)
[16,17]. The primary analysis cohort and 2 sensitivity analysis cohorts contributed to the totality of evidence of the effectiveness

of liso-cel compared with standard of care in RW settings. ALT:
diffuse large B-cell lymphoma; ECOG: Eastern Cooperative

grade B-cell lymphoma; IPTW: inverse probability of treatment weights;
left ventricular ejection fraction; NOS: not otherwise specified; PMBCL: primary mediastinal B-cell lymphoma;
tFL: DLBCL transformed from follicular lymphoma; tiNHL: DLBCL trans-

oxygen saturation; SCR: serum creatining; TO: index date;

formed from indolent non-Hodgkin lymphoma other than follicular lymphoma;

all details for evaluating and handling of missing data
and creating the PS and the matches between
cohorts, with the exception of the sACC that was con-
ducted post hoc.

To ensure balance across baseline characteristics,
the PS-stabilized IPTW was used to weight the real-
world and respective cohorts from TRANSCEND.
Potential prognostic factors for effectiveness and all-
cause mortality were identified based on available
demographic and baseline disease characteristics in
TRANSCEND, with additional factors included based on
literature review and medical review.

Prognostic factors with <15% overall missing data
were included in the full multivariable logistic regres-
sion after multiple imputations for missing values. All
possible models were evaluated with the best model
fit being selected to obtain PS [10]. PS were obtained
for each of the imputed data sets. The final PS
model included age, sex, months since diagnosis,
number of prior LOTs per year since initial diagnosis

Oncology Group;

alanine aminotransferase; CAR: chimeric antigen receptor; DLBCL:
FL3B: follicular lymphoma grade 3B; HGBCL: high-
LBCL: large B-cell lymphoma; LOT: line of therapy; LVEF:
RW: real-world; 5a0;:

US: United States.

to the index date, best response to any prior ther-
apy, R/R to last therapy, prior HSCT, chemotherapy
refractory or chemotherapy sensitive to last therapy,
bulky disease, extranodal disease, and disease stage.
The final PS obtained for each imputed data set and
the PS-stabilized IPTW were then used to perform
the balancing.

Assessment of balance for important baseline cova-
riates between cohorts was conducted through a side-
by-side comparison of baseline data for the
TRANSCEND and real-world cohorts. For these compar-
isons, pooled standardized mean differences were
computed using Rubin's rules before and after balanc-
ing. For the standardized mean difference, a threshold
of 02 was used to indicate potentially important
imbalances [11]. Stabilized IPTW and PS matching
were used as the primary analysis methods. By using
IPTW to adjust the LTAC and the ACCs, each patient in
the LTAC and each real-world patient in individual
ACCs was included in the comparison and weighted
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Table 1. Patient demographics and baseline disease characteristics for the real-world and liso-cel-treated cohorts.

IcC Qcc sACC LTAC
{n = 606) {n=381) (n=257) {n=1257)
Age, median (range), ¥ 63.0 (19-92) 63.0 (20-92) 62.0 (20-89) 63.0 {18-86)
Age group, n (%), ¥
<65 331 (55) 212 (56) 144 (56) 149 (58}
265 275 (45) 169 (44) 113 (44) 108 {42)
<75 499 (82) 313 (82) 210 (82) 230 (89)
=75 107 (18) 68 (18) 47 (18) 27 (1)
Sex, n (%)
Female 225 (37) 143 {38) 95 (37) 88 (34)
Male 381 (63) 238 {62) 162 {63) 169 (66)
Country, n (%)
Austria 22 (4 1143} 12 (5) 0
Germany 2 (<) 1{<1) 2101 0
Spain 4 (1) 411 2 (1) 0
France 41 (7) 13 (3) 15 (6) 0
United Kingdom 73 (12) 65 (17) 45 (18) 0
United States 464 (77) 287 (75) 181 (70) 257 (100)
ECOG performance status,® i (%)
0 88 (15) 67 (18) 47 (18) 69 (27)
1 146 (24) 102 (27} 73 (28) 168 (65)
2 53 (9) 34 (9) 38 (15) 16 (6)
3 23 (4) 0 0 4(2)
4 3 (<) 0 0 0
Missing 293 (48) 178 (47} 99 (39) 0
International pregnostic index, n (%)
0 9 8 (2 8(3) 17 (7)
1 10 (12) 6 (2) 5(2) 46 (18)
2 18 (3} 11 (3) 10 (4) 87 (34)
3 15 (2) 9(2) 3(1) 73 (28)
4 91 2(1 1(<1) 29 (1)
5 6 (1) o] 0 211
Missing 539 (89) 345 (91) 230 (89) 301
Disease histology, n (%5}
DLBCL NOS 363 (60) 219 (37) 141 (55} 131 (51)
DLBCL MNOS (tFL) 14 (2) 10 (3) 6(2) 57 (22)
DLBCL MOS (tiNHL) 3 (<) 3 2(1) 51(2)
FL3B 0 o 0 4 (2)
HGL with DLBCL histology 19 (3) 10(3) 4(2) 33 (13)
Marginal zone lymphoma 0 0 0 10 (4)
PMBCL 22 (4) 17 (4) 12 (5} 14 (5)
Other 0 0 0 301
Missing 185 (31) 122 (32) 92 (36) 0
Disease stage, n (%)
17 97 (16) 73 (19) 48 (19) 69 (27)
v 321 (53) 200 (52) 144 (56) 185 (72)
Missing 188 (31) 108 (28) 65 (25) 31
Serum LDH, n (%)
<500 U/L 257 (42) 162 (43} 110 (43) 204 (79)
=500 U/L 123 (20} 68 (18) 56 (22) 53 (21)
Missing 226 (37) 151 (40} 91 (35} 4]
Bulky disease,” n (%)
Yes 132 (23) 80 (21} 51 (20} 29 (11)
No 474 (78) 301 (79) 206 (80) 225 (88}
Missing 0 0 1] 31
Extranodal disease, n (%)
Yes 338 (56) 215 (S6) 154 (60) 134 (52)
No 268 (44) 166 (44) 103 (40) 120 (47)
Missing ] 0 0 34
Index date range, y 20042019 2004-2012 2005-2019 2016-2019
Months from diagnosis to index date, median {range) 12.7 (2.4-156.7) 12.8 (3.2-156.7) 15.6 (4.5-156.7) 18.4 (5.1-258.7)
No. of prior LOTs, median (range) 2.0 (2-3) 2.0 (2-2) 3.0 (2-4) 3.0 (1-8)
No. of prior LOTs, n {%)
1 0 0 0 9 (4
2 603 (=99) 381 (100) 127 {49) 118 (46)
3 3 (<) 4] 67 (26) 67 (26)
4 0 4] 63 (25) 39 (15)
5 0 0 0 1 (4
& 0 0 0 2(1)
>7 0 0 0 11 (4)
(continued)
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Table 1. Continued.

IcC Qcc SACC LTAC
{n = 606) (n=381) (n =257} {n=257)
Refractory/relapsed to last therapy,” n (%)
Refractary 545 (90) 341 (90) 238 (93) 204 {79)
Relapsed 61 (10) 40 (10) 19 (7) 53 (21}
Prior HSCT," n (%)
Yes 75 (12) 42 (1) 45 (18) 87 (34)
No 531 (88) 339 (89) 212 (82) 170 {66)
Chematherapy-refractory/-sensitive disease type,® n (%)
Chematherapy refractary to last chemotherapy® 365 (60) 229 (60) 150 (58) 126 (49)
Relapse <12 months after autologous HSCT 42 (7) 22 (6) 27 (1) 45 (18)
Chemotherapy sensitive 145 (24) 95 (25) 60 (23) 86 (33)
Missing 54 (9) 35 {9) 20 (8) (]
Best response to any prior therapy, n (%)}
CR 194 (32) 132 (35) 104 (40) 144 (56)
PR 153 (25) 97 (25) 71 (28} 78 (30}
SD 58 (10) 32 (8) 25 (10} 18 (7)
PD 193 (32) 114 {30) 54 (21) 17.(7)
Not reported/missing g (1) 6 (2) 3(1) 1]

CR: complete response; DLBCL: diffuse large B-cell lymphoma; ECOG: Eastern Cooperative Oncology Group; FL3B: follicular lymphoma grade 3B; HGBCL:

high-grade B-cell lymphoma; HSCT: hematopoietic stem cell transplantation; 1CC: initial comparator cahort;
NR: not reached; PD: progressive disease; PMBCL: primary mediastinal large B-

ACC: stratified analytic comparator cohort; SD: stable disease; tFL: transformed

apy; LTAG: liso-cel-treated analysis cohort; NOS: not otherwise specified;
cell lymphoma; PR: partial response; QCC: qualified comparator cohort; s

LDH: lactate dehydrogenase; LOT: line of ther-

follicular lymphoma; tiNHL: DLBCL transformed from indelent non-Hodgkin lymphema other than follicular lymphoma.
2ECOG performance status values for the LTAC based on status befora infusion, TRANSCEND NHL 001 excluded patients who had an ECOG performance

status >3 at screening.

“ulky disease was defined as the presence of individual masses =10cm in diameter.

“The status was relapsed if a patient achieved a CR after
CR but before or on the index date; otherwise, the status was refractory.
YIncludes allogeneic and autologous HSCT or with unknown type.

the starting date of last prior treatment and had clinical outcome records with SD/PD/NR after

“The status was chemotherapy refractory if a subject achieved SD or PD to last chemotherapy-containing regimen or relapsed <12 months after autolo-

gous HSCT; otherwise, the status was chemotherapy sensitive.

appropriately, thereby maximizing the sample size and
robustness of the analyses. This methodology allowed
for adjustment for the imbalances observed in the
baseline characteristics between liso-cel-treated
patients and real-world patients.

All real-world patients met the eligibility criteria by
their third LOT (i.e, index date at start of third LOT; LOT-
3L), resulting in different distributions of the number of
prior LOTs between the QCC and LTAC. Three analyses
(LOT-matched, LOT-unmatched, and LOT-3L-restricted)
were conducted to address this methodologic index
date bias and limitation introduced by the indexing rules
for the real-world patients.

The LOT-matched analysis included real-world
patients and liso-cel-treated patients with a similar
categorical distribution of prior LOTs between the 2
cohorts, representing the full LTAC. This analysis was
conducted to properly reflect the range of prior LOTs
in real-world patients using the stratified random sam-
pling method. After stratification, 49%, 26%, and 25%
of patients in the sACC had received 2, 3, and >4
prior LOTs, respectively, which was similar to that of
patients in the LTAC (46%, 26%, and 25%, respect-
ively). As such, the LOT-matched analysis is the most
appropriate and clinically relevant comparison. The
LOT-unmatched and the LOT-3L-restricted analyses

were conducted to determine how the distribution of
prior LOTs impacted the results. In the LOT-unmatched
analysis, all patients in the ACC were indexed at the
third LOT, whereas some patients in the LTAC had an
index date that corresponded to the start of later
LOTs. As no adjustment for prior LOTs could be con-
ducted for the LOT-unmatched analysis, the real-world
cohort may have been biased toward longer survival
outcomes by being indexed at an earlier LOT than the
LTAC. The LOT-3L-restricted analysis limited patients
in the LTAC to those who received only 2 prior LOTs
and for whom liso-cel infusion was the third LOT
(LTAC-3L).

Subgroup analyses based on baseline characteristics
were conducted in the LOT-matched cohorts that
compared ORR, OS, and PFS endpoints, wherever
appropriate, between the LTAC and the sACC
Subgroups were chosen based on clinical relevance
and adequate subgroup size. Forest plots were gener-
ated for subgroups considering the following varia-
bles: age (<65 vs >65years), sex (male vs female),
bridging therapy use (i.e., anticancer therapy for dis-
ease control) in the LTAC (yes vs no), disease stage
(I-IV vs I-ll), extranodal disease (ves vs noj, lactate
dehydrogenase (>235 vs <235U/L), and bulky disease
(individual masses >10cm in diameter; yes vs no).




All computations and generation of tables and data
for figures were performed using SAS version 9.4 (SAS
Institute, Cary, NC, USA).

Results

Baseline demographics and disease characteristics

For the real-world cohort, patients in the ICC had a
median age of 63 years, 63% were male, and all were
from the United States (77%) or Europe (23%;
Table 1). Most patients had a diagnosis of DLBCL not
otherwise specified (NOS) (60%), an Eastern
Cooperative Oncology Group performance status of
<1 (39%) or missing (48%), stage II/IV disease (53%),
extranodal disease (56%), and disease refractory to last
prior therapy (90%), including 60% refractory to their
last chemotherapy. Only 12% of patients had a prior
HSCT and 22% had bulky disease, defined as individ-
ual masses >10cm. Baseline patient demographics
were similar for patients in the QCC (Table 1).

When comparing the LTAC with the real-world
cohorts, patient demographics and disease characteris-
tics were generally comparable in both the ICC and
QCC (Table 1). However, a lower percentage of LTAC
patients were >75years of age (11% vs 18%, respect-
ively) and all LTAC patients were from the United
States, whereas the QCC included patients from
Europe (25%).

DLBCL NOS was the most common diagnosis in
both cohorts (LTAC, 51%; real-world QCC, 57%; Table
1), For variables with adequate data, differences in dis-
ease characteristics between the LTAC and QCC,
respectively, were observed for bulky disease (11% vs
21%), prior HSCT (34% vs 11%), disease refractory to
last prior therapy (79% vs 90%), chemotherapy-refrac-
tory disease (49% vs 60%), chemotherapy-sensitive dis-
ease (33% vs 25%), disease relapse <12months after
autologous HSCT (18% vs 6%), and best response to
prior therapy (56% vs 35%, with CR as best
prior response).

To explore the comparative effectiveness of liso-cel
versus available conventional therapies, cohorts were
assembled that accounted for discrepancies in the dis-
tribution of prior LOTs. For these cohorts, differences
in baseline characteristics between groups were gen-
erally consistent with those noted for the LTAC and
QCC, except for distribution of prior LOTs. In the LOT-
matched analysis, 49% of patients in the LTAC and
sACC had 1-2 prior LOTs, and in the LOT-3L-restricted
analysis, all patients in the LTAC3L and ACC had 2
prior LOTs (Supplementary Table 1). The most com-

mon index treatments in the ICC and QCC are
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presented in Supplementary Table 2. In the QCC, 15
patients received allogeneic HSCT as the index treat-
ment, and an additional 8 patients received allogeneic
HSCT as subsequent therapy. HSCT received before
and after treatment in the TRANSCEND efficacy-evalu-

able population is presented in Supplementary

Table 3.

The following covariates had potentially important
imbalances: months since diagnosis to index date,
best response to any prior therapy, R/R status to last
therapy, prior HSCT, and bulky disease. For the LOT-
matched analysis, after balancing using stabilized
IPTW, all selected baseline covariates were well bal-
anced with an overall standardized mean difference of
<0.1 (Supplementary Table 4), Covariate balances for
the LOT-unmatched and LOT-3L-restricted analyses
are shown in Supplementary Tables 5 and 6. For all
analyses, PS balancing was performed using the same
covariates, except for number of prior LOTs, which
was only included in the LOT-matched analysis based
on relevance for corresponding matching criteria.

Efficacy outcomes

Primary endpoint analyses

For the LOT-matched analysis, the ORR adjusted for
stabilized IPTW was significantly higher in the LTAC
compared with the sACC (74% vs 39%, respectively;
p < 0.0001; Table 2). The ORR adjusted for stabilized
IPTW was consistent for the LOT-unmatched and LOT-
3L-restricted analyses (Table 2), when patients who
had received investigational agents as third-line ther-
apy were included in the ACC population (n =563;
ORR, 44%; relative risk [95% confidence interval {a)]]
vs LTAC, 1.7 [1.5-2.0]; p < 0.0001), and in the total liso-
cel leukapheresed cohort (Supplementary Table 7).

Secondary endpoint analyses

For the LOT-matched analysis, the CR rate adjusted for
stabilized IPTW was significantly higher in the LTAC
versus the sACC (50% vs 24%, respectively; p < 0.0007;
Table 2). After a median follow-up of 24.0 and
17.9months in the LTAC and sACC, 52% and 33% of
patients, respectively, were still alive. The median 05
was significantly longer in the LTAC compared with
the sACC (23.5 vs 6.8 months, respectively; p <0.0001;
Table 2 and Figure 3(A)). After a median follow-up of
17.4 and 5.3 months for all patients in the LTAC and
SACC, 32% and 19% of patients were progression free,
respectively. The median PFS was significantly longer
in the LTAC compared with the sACC (3.5 vs
2.2 months, respectively; p<0.0001; Table 2 and
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Table 2. Summary of effectiveness results, adjusted for stabilized IPTW of real-world and liso-cel-treated analysis cohorts.

LOT-matched analysis”

LOT-unmatched analysis”

LOT-3L—restricted analysis®

. RR (95% CIl, Estimate AR (95% 1), Estimate RR (95% 1),
p p —_— b
SACC LTAC ACC LTAC ACC LTAC-3L
Endpoint (n=257) (n=257) (n=381) (n=257) {n=381) (n=118)
ORR, % 388 738 1.9 (1.6-23), 389 .7 1.9 (1.6-23), 39.6 76.1 1.9 (1.6-2.3),
<0.0001 <0.0001 <0.0001
CR rate, % 241 50.1 2.1 (1.6-2.8), 204 499 2.4 (1.8-3.2), 207 52.0 2.5 (1.9-3.4),
<0.0001 <0.0001 <0.0001
HR (95% Cl), HR (95% ClIJ, HR (95% Cl),
P p p
Median 05, mo 6.8 23.5 0.52 {0.40-0.68), 7.9 NR 0.53 (0.41-0.69), 8.0 MR 0.45 (0.31-0.65),
<0.0001 <0.0001 <0.0001
Median PF5, mo 22 35 0.60 (0.48-0.75), 23 35 0.58 (0.46-0.72), 25 44 0.57 (0.42-0.77),
<0,0007 <0.0001 <0.0003
Median DOR, mo 9.8 10.4 0.79 (0.45-1.37), 6.6 106 0.80 (0.57-1.13), 7.6 168 0.80 (0.51-1.26),
0.3938 0.2079 03387

Overall response rate (ORR) was the percentage of patients who achie
(CR) as assessed by the investigator (treating physician for real-world pa

ved a best overall response (BOR) of partial response (PR} or complete response
tients). CR rate was the percentage of patients who achieved a CR as assessed

by the investigator. Overall survival (05) was the time from index date to all-cause death or the end of the follow-up pericd. Progression-free survival
(PFS) was the time from the index date (start of new therapy for the ACC and start of liso-cel for the LTAC) to the first documented PD, relapse, death
from any cause, or end of the follow-up periad, whichever occurred first. Duration of response (DOR] was the duration of time from the first investiga-

tor-assessed BOR (of PR or better) to documented PD, relapse, death from any cause, or end of the follow-
were based on responders only. For all analyses, multiple imputation proce

up period, whichever occurred first; analyses

dures created 25 data sets. Estimates were then obtained using Rubin's rules

to combine the individual estimates from each data set. For ORR and CR rate, relative risk, p value, and Cls were based on a binomial regression with
robust error variance and used a log link function and stabilized IPTWs for the LTAC and the ACC/sACC.

3L third line; ACC: analytic comparator cohort; Cl: confidence interval; HR: hazard ratio;

IPTW: inverse probability of treatment weights; LOT: line of ther-

apy; LTAC: liso-cel-treated analysis cohort; LTAC-3L: liso-cel-treated analysis cohort who received only 2 prior LOTs; NR: not reached; PD: progressive dis-
ease; PFS: progression-free survival; RR: relative risk: SACC: stratified analytic comparator cahort,

2L 0T-matched analysis: stabilized IPTW of real-world and liso-cel-treated cohorts with similar frequency distribution of prior lines of therapy.

b oT-unmatched analysis; stabilized IPTW of real-world and liso-cel-treated analysis cohorts with no adjustment for prior lines of therapy.
“LOT-3L-restricted analysis: stabilized IPTW of real-world and liso-cel—treated analysis cohorts in patients with 2 prior lines of therapy.

Figure 3(B)). Of note, comparisons of CR rate, OS, and
PES between the ACC and liso-cel leukapheresis
cohort were consistent with the LOT-matched analyses
reported above (Supplementary Table 7).

Among the 74% of patients who achieved a
response in the LTAC, the median DOR was
10.4 months (median follow-up, 17.4 months), while
the median DOR was 9.8 months (median follow-up,
5.3 months) among the 39% of responders in the
SACC. Results for median DOR numerically favored the
LTAC over the sACC; however, the results were not
statistically significant (p = 0.3938; Table 2).

Overall, results for the LOT-unmatched analysis and
the LOT-3L-restricted analysis were similar to the LOT-
matched analysis, with CR remaining significantly
higher in the LTAC versus the ACC (Table 2). In these
analyses, OS and PFS also remained significantly lon-
ger in the LTAC versus the ACC (Table 2 and Figure 3).
As in the LOT-matched analysis, although median DOR
was numerically longer in the LTAC compared with
the real-world ACC, the results were not statistically
significant in either the LOT-unmatched analysis or the
LOT-3L-restricted analysis (Table 2).

Subgroup analyses of baseline characteristics in the
LOT-matched analysis

For all subgroups evaluated, the ORR results demon-
strated a benefit of liso-cel compared with conven-
tional therapies and were consistent with the overall
results for the ORR (Figure 4). Similarly, the OS and
PFS outcomes by subgroup were generally consistent
with the overall results for OS and PFS, respectively,
and the benefit of liso-cel compared with conventional
therapies was maintained for most variables
(Supplementary Figures 1 and 2). However, 0S out-
comes for females (34% of the LTAC and 37% of real-
world patients) and patients who received bridging
therapy (58% of the LTAC) were not statistically signifi-
cant in the subgroup analysis.

Discussion

In order to evaluate the comparative effectiveness of
liso-cel versus available conventional therapies, an
external control cohort of real-world patients was con-
structed using inclusion and exclusion criteria
designed to closely match the patient population in
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Figure 3. 05 and PFS adjusted for stabilized IPTW of real-world and liso-cel-treated analysis cohorts. Results shown for the LOT-
matched analysis, LOT-unmatched analysis, and LOT-3L-restricted analysis. (A) OS was defined as the time from the index date to
all-cause death or the end of the follow-up period. Multiple imputations were performed to create 25 data sets. Estimates for the
analyses were then obtained using Rubin’s rule to combine the individual estimates from each data set. (B) PFS, according to
European Medicines Agency censoring rules, was defined as the time from the index date to the first documented disease pro-
gression, relapse, death from any cause, or end of the follow-up period, whichever occurred first, Multiple imputations were per-

formed to create 25 data sets. Estimates for the analyses were

then obtained using Rubin’s rule to combine the individual

estimates from each data set. ACC: analytic comparator cohort; IPTW: inverse probability of treatment weights; LOT: line of ther-
apy; LOT-3L: third line of therapy; LTAC: liso-cel-treated analysis cohort; LTAC-3L: liso-cel-treated analysis cohort who received
only 2 prior lines of therapy; OS: overall survival; PFS: progression-free survival; SACC: stratified analytic comparator cohort.

TRANSCEND [6]. After matching and adjusting for
imbalances in baseline characteristics observed
between real-world patients and liso-cel-treated
patients, efficacy outcomes of ORR, CR, OS, and PFS
significantly ~ favored  liso-cel ~ over — conven-
tional therapies.

Three analyses were conducted to examine the
impact of differences in index date definitions
between studies on efficacy outcomes. The LOT-
matched analysis, which included real-world and
liso-cel-treated patients with a similar categorical

distribution of prior LOTs, represents the most clinic-
ally relevant comparison and demonstrated signifi-
cantly higher efficacy outcomes of ORR, CR, OS, and
PFS in the LTAC compared with the sACC. The LOT-
unmatched analysis did not adjust for prior LOTs since
all real-world patients met eligibility criteria at their
third LOT. As a result, the unmatched analysis may be
biased toward improved survival outcomes among
real-world patients indexed at an earlier LOT than in
the LTAC due to the retrospective versus prospective

nature of index data assignment. The LOT-
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Risk ratio {95% Cl)

1,87 (1.41-2.49)
1,92 (1.50-2 486)
2.00 (1.59-2.74)
1,76 (1.36-2.29)
1,78 (1.45-2.19)
2.09 (1.72-2.55)
2.41 (1.85-3.14)
1.45 (1.11-1.88)

3.07 (1.76-5.34)

1.77 (1.45-2.16)

Subgroups
Sex: Female —_—
Sex: Male ; —_———
Age: 265 years PR
Age: <65 years I —_——
Bridging therapy: yes —_—a—
Bridging therapy: no I —_———
Extranodal: yes : —_——
Extranodal: no ——
Bulky disease: yes =
Bulky disease: no : s
" T T T T |
05 15 25 3.5 4.5

55

Risk ratio (=1 favors liso-cel)

Figure 4. Risk ratio by subgroup for ORR adjusted for stabilized inverse probability of treatment weights. The index date was

defined as the day the patient received the new therapy.
overall response of partial response or complete response

ORR was defined as the percentage of patients who achieved a best
as assessed by the investigator (treating physician for real-world

patients). Multiple imputation procedures created 25 data sets. Estimates were then obtained using Rubin’s rules to combine the

individual estimates from each data set. Subgroups for

bridging therapy (i.e., anticancer therapy for disease control) were applied

to the LTAC only to compare with the real-world patients. Stabilized weights used for all analyses were those of the overall ACC
and LTAC. Bulky disease was defined as the presence of individual masses >10cm in diameter, ACC: analytic comparator cohort;
Cl: confidence interval; liso-cel: lisocabtagene maraleucel; LTAC liso-cel-treated analysis cohort; ORR: overall response rate.

3L —restricted analysis limited patients in the LTAC to
those with 2 prior LOTS, resulting in both real-world
and LTAC patients indexed at the same LOT. This
resulted in a similar, albeit smaller, subset of the over-
all TRANSCEND patient population. Regardless of the
method used, the results from all 3 analytic
approaches clearly demonstrated a treatment benefit
for liso-cel compared with real-world conventional
therapies, irrespective of the number of prior LOTs.
Efficacy results for the real-world population in our
analysis differed somewhat from those of SCHOLAR-1
(5. SCHOLAR-1 reported an ORR of 26% (range,
20%-31%), a CR of 7% (range, 2%-15%), and a median
05 of 6.3 months (95% Cl, 5.9-7.0 months) [5]. The dir-
ectionally similar, yet higher magnitude estimates in
our study, may be attributable to a number of differ-
ences in study design, such as inclusion of maostly
refractory patients who were matched on a patient-
level by the number of prior LOTs to the patient
population in TRANSCEND. An important distinction

between our analysis and SCHOLAR-1 is that we
applied rigorous patient-level inclusion and exclusion
criteria, as well as PS matching to the real-world popu-
lation to mimic the TRANSCEND clinical trial popula-
tion, which may account for some of the differences
in efficacy outcomes between studies. For example,
our analysis focused on patients with 3L+ LBCL and
included patients with late relapses as wel! as refrac-
tory disease, whereas SCHOLAR-1 included patients
with refractory disease after induction or salvage
chemotherapy and limited patients with relapsed dis-
case to those who relapsed within 12 months after
autologous HSCT [5]. Studies evaluating patients with
relapsed LBCL, including those who relapsed within
1year after autologous HSCT, reporied an ORR of
46%-48% and CR rate of 29%-33% [12,13]. Compared
with refractory patients from SCHOLAR-1, these data
indicate that patients with relapsed disease may have
potentially better outcomes than those with refractory
disease. In addition to real-world data, SCHOLAR-1




also included clinical trial data where response end-
points were centrally reviewed, potentially impact-
ing outcomes.

In studies comparing CAR T-cell therapies with
SCHOLAR-1 using matching and adjusted indirect
treatment comparisons, the CAR T-cell therapies liso-
cel and axicabtagene ciloleucel were found to signifi-
cantly increase the odds of CR and reduce the risk of
death compared with conventional regimens for R/R
disease [9,14]. Similarly, in a retrospective observa-
tional study of 215 patients with R/R LBCL from
Memorial Sloan Kettering (MSK) Cancer Center,
response rates and survival outcomes for patients
treated with commercial CAR T-cell therapies (both
axicabtagene ciloleucel and tisagenlecleucel) were
superior to those in the historical population treated
with alternate therapies, In this study, the number of
prior LOTs also differed between the CAR T-cell and
alternate therapy cohorts, but the benefit of CAR T-
cell therapies persisted regardless of the number of
prior LOTs. However, in contrast to our analysis, after
adjusting for unfavorable baseline factors, only
response rate remained superior in the CAR T-cell
therapy group of the MSK study, with no statistically
significant differences found for PFS or OS [15].

This analysis was strengthened by the NDS-NHL-
001 design, which applied stringent inclusion and
exclusion criteria to best allow for patients with com-
parable baseline features. The patient population from
NDS-NHL-001 was matched, adjusted, balanced, and
weighted to maximize the sample size and robustness
of the analyses. The study approach of casting a wide
net to identify the matched patient population was an
added strength, as it afforded the added ability to
evaluate the generalizability of the findings to a
broader cohort of real-world patients with 3L+ LBCL.

Given the retrospective and nonrandomized nature
of this study, there were some inherent limitations.
Despite extensive efforts to select real-world patients
similar to patients in TRANSCEND, any ‘unmeasured’
confounders could not be controlled and balanced
between the 2 groups. As part of the stringent inclu-
sion criteria, real-world patients treated with investiga-
tional agents in any line of therapy were excluded
from all but the post hoc analysis of the primary end-
point. This was important as these investigational
treatments are not considered standard of care; how-
ever, it diverges from a true real-world data set where
many patients are treated on clinical trials due to the
poor outcomes with conventional therapies. Of note,
ORR analyses including patients who received investi-

gational therapy were consistent with  results
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excluding these patients. Real-world patients treated
with commercially available CAR T-cell therapies were
also excluded to avoid potential confounding of the
liso-cel and conventional therapies comparison.
Additional ORR analyses were conducted excluding
patients treated with unknown therapies or therapies
other than established standard of care as their index
line of therapy, which yielded strikingly similar results
to the primary overall and stratified results. The feasi-
bility of intention-to-treat analyses comparing the real-
world and TRANSCEND leukapheresed cohorts was
evaluated: however, a matched comparison to repli-
cate all analyses using the intention-to-treat cohorts
was not possible due to an insufficient sample size in
the real-world cohort when matching on the line of
therapy distribution of the total leukapheresed cohort
in TRANSCEND (n=345). The treatment landscape in
R/R DLBCL has continued to evolve since the data cut-
off date for these analyses (December 2019), poten-
tially limiting the generalizability of these results,

Potential bias could also occur because of the vari-
able timing and availability of real-world clinical
assessments versus scheduled investigator clinical trial
assessments in TRANSCEND., As real-world data collec-
tion included all clinical and imaging assessments
available in the electronic health records, not only
those associated with progression events, the analysis
was afforded considerable data density to reflect a
patient’s longitudinal disease journey. Further, the
endpoint analyses were blinded such that the analysts
did not have visibility to the response data when con-
ducting the PS matching. This likely obviated non-dif-
ferential misclassification of study outcomes. In
addition, statistical comparisons for select subgroup
analyses and DOR were limited by the small number
of patients in these subgroup analyses, coupled with
relatively small proportions of responders in the sACC.
Finally, while the evidence of longer OS with liso-cel
was clear, we note the shorter follow-up time for real-
world patients as a limitation,

In conclusion, a comparison between the effective-
ness of liso-cel used in a clinical trial setting and con-
ventional therapies used in real-world settings showed
a significant improvement in ORR, CR rate, OS5, and
PFS with liso-cel treatment, and a numerically longer
DOR in favor of liso-cel. None of the baseline charac-
teristics examined, such as number of prior LOTs, had
an impact on the favorable efficacy of liso-cel. Taken
together, these results support the conclusion that
liso-cel provided a significant and meaningful efficacy
benefit for patients with 3L+ R/R LBCL relative to con-

ventional therapies.
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