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Abstract

CD19 CAR-T have emerged as a new standard treatment for relapsed/refractory (r/r) large B-
cell ymphoma (LBCL). CAR-T real-world (RW) outcomes published to date suggest significant
variability across countries. We provide results of a large, national cohort of patients intended
to be treated with CAR-T in the UK.

Consecutive patients with r/r LBCL approved for CAR-T by the National CAR-T Clinical Panel
between December 2018-November 2020 across all UK CAR-T centres were included.
404/432 patients were approved (292 axicabtagene ciloleucel (axi-cel), 112 tisagenlecleucel
(tisa-cel)), 300 (74%) received the cells. 110/300 (38.3%) patients achieved complete
remission (CR) at 6 months (m). The overall response rate was 77% (52% CR) for axi-cel, 57%
(44% CR) for tisa-cel. The 12-month progression-free survival was 41.8% (axi-cel) and 27.4%
(tisa-cel). Median overall survival for the intention-to-treat population was 10.5m, 16.2m for
infused patients. The incidence of grade=3 cytokine release syndrome and neurotoxicity were
7.6%/19.6% for axi-cel and 7.9%/3.9% for tisa-cel.

This prospective RW population of CAR-T eligible patients offers important insights into the
clinical benefit of CD19 CAR-T in LBCL in daily practice. Our results confirm long-term efficacy
in patients receiving treatment similar to the pivotal trials, but highlight the significance of early
CAR-T failure.



Introduction

Chimeric Antigen Receptor (CAR) T-cell therapies targeting CD19 have transformed treatment
options for patients with relapsed/refractory (r/r) large B-cell ymphoma (LBCL) who have failed
two or more lines of treatment, a patient population with historically dismal outcome.! Two
CD19 CAR-T products, axicabtagene ciloleucel (axi-cel) and tisagenlecleucel (tisa-cel) have
been licensed in this indication; FDA approval for a third product, lisocabtagene maraleucel,?

has recently been granted and European approval is expected imminently.

Results from the registrational trials, ZUMA-1 and JULIET, suggest that 35-40% of patients
receiving CD19 CAR-T achieve long-term remission.®* Two retrospective US axi-cel real-world
(RW) datasets have been published showing outcomes similar to ZUMA-1.5% Preliminary
results from European RW cohorts appear more heterogeneous, likely reflecting differences in
patient selection, bridging approaches and manufacturing times.”® Collection of larger registry
datasets of axi-cel and tisa-cel treated patients are underway.®!! Most datasets are restricted
to the “intention-to-manufacture” or infused patient cohorts, not providing results of the
intention-to-treat (ITT) population, which should be the benchmark for comparing CAR-T to
emerging therapies such as bispecific antibodies.

A clear understanding of the determinants of long-term outcome after CD19 CAR-T in the RW
setting will be critical to assess cost-effectiveness and define criteria for future funding. Several
disease and patient characteristics have been identified to be associated with inferior outcome
after CAR-T, including LDH, ECOG performance status (PS), total metabolic tumour volume,
and extranodal involvement pre-infusion.>’ However, there is no established predictive model
or consensus about how such risk factors should guide upfront decision-making. Of note, none
of these studies have assessed the risk of early drop-out pre-infusion as part of the primary

failure rate, which is a highly relevant endpoint for CAR-T patients.

England was the first European country to implement a national service for the delivery of
CD19 CAR-T. Treatment is approved by the National CAR-T Clinical Panel (NCCP) and
delivered at geographically spread commissioned CAR-T centers.'? This centralized structure
enabled the collection of prospective clinical data from a national cohort of patients intended
to be treated with CAR-T, fulfilling uniform eligibility criteria. We report results of the first 404
patients with r/r LBCL enrolled on the UK national CAR-T program.



Methods

Patients

Consecutive patients with r/r LBCL submitted to the NCCP for approval of treatment with
licensed CD19 CAR-T between December 2018 and November 2020 were included. An
additional 12 patients approved by the Scottish CAR-T centre based on the same eligibility
criteria were included (NCCP equivalent). Eligibility criteria for receiving CAR-T treatment via
the National Health Service (NHS) Cancer Drug Fund are provided in the Supplement. Patients
were required to have an ECOG PS of 0-1 at the time of submission and PS 0-2 at the time of
infusion. All NCCP-approved patients were included in the ITT population. Patients were
treated at commissioned CAR-T centres (see Supplement). The choice of CAR-T product was
at the centre’s discretion (both products available at all centres). Data were collected
retrospectively from electronic hospital records at the treating centre as a National Service

Evaluation.

Treatment and Assessments

Bridging therapy was defined as any lymphoma-directed therapy administered between
leukapheresis and lymphodepletion chemotherapy. Lymphodepletion with cyclophosphamide
and fludarabine was delivered as per SmPC and local guidelines. Cytokine release syndrome
(CRS) and Immune effector cell-associated neurotoxicity syndrome (ICANS) grading was
performed as per ASTCT consensus guidelines.®* Management of treatment-related toxicities
was as per centre’s local practice. Treatment response was assessed locally according to the

Lugano 2014 classification at month 1, 3, and 6 after infusion.*

Statistical considerations

Pre-treatment factors and toxicity were compared using Wilcoxon Mann-Whitney/Kruskal
Wallis (continuous variables) or Chi-squared/Fisher’s exact tests (discrete variables). Logistic
regression was used to assess the risk of primary treatment failure (failure to receive cells,
death or progressive disease (PD) by the first response assessment). Progression-free
survival (PFS, events: progression and death) and overall survival (OS, event: death) were
analysed using Kaplan-Meier survival analysis and Cox regression. Competing risk analysis
by the method of Fine and Gray was used to analyse progression and non-relapse mortality
(NRM) cumulative incidence rates, with death in remission and relapse counted as competing
risks, respectively. Times were measured from the date of infusion until the date of the first
event with patients who did not experience an event censored at the date last seen, except for
the ITT analysis of OS where time was measured from the date of NCCP approval, and
analyses for responders, which are measured from the date of response. Multivariable models

used stepwise selection techniques (see Table 3 for further details).



Results
Patient characteristics

Between December 2018 and November 2020, 432 patients with r/r LBCL were submitted to
the NCCP for consideration of CD19 CAR-T, of which 404 were approved (Figure 1), 292 for
axi-cel and 112 for tisa-cel. 300 patients (224 axi-cel, 76 tisa-cel) successfully received CAR-
T. 104/404 (26%) did not proceed to infusion, mainly due to rapid disease progression (Figure
1). The reasons for drop-out did not significantly differ between products (p=0.17), The median

follow-up was 13.9 months (interquartile range (IQR) 9.1-19.4).

Patients’ baseline characteristics at the time of approval and at lymphodepletion are provided
in Table 1. Patients undergoing tisa-cel treatment were significantly older, had a lower
incidence of bulky disease at baseline and a higher lymphocyte count pre-lymphodepletion.
Other variables were comparable between the cohorts.

The median time from CAR-T approval to infusion was 57 days (IQR 49-71; 56 days for axi-
cel (IQR 49-69), 69 days for tisa-cel (IQR 58-89); p<0.001) and 42 days (IQR 37-53) from
apheresis to infusion (40 days for axi-cel (IQR 35-48), 50 days for tisa-cel (IQR 43-64;
p<0.001)). 260/300 (86.7%) patients received bridging therapy: 29 corticosteroids only, 167
systemic therapies, 54 radiotherapy, and 10 combined modality treatment. The use and
modality of bridging therapy was comparable between the axi-cel and tisa-cel cohorts (Table
1B). Details of systemic bridging regimens are provided in the Supplement.

Efficacy

Of 300 infused patients, the 3-month response rate was 48% (40% CR; Table 2). 111/294
(37.8%) patients were in ongoing CR at 6 months (40% for axi-cel, 32% for tisa-cel; Table 2,
Supplementary Figure S1). Of those with CR as best response, 76.4% had achieved CR by
month 1, with a further 18.1% and 5.6% achieving CR by month 3 and month 6, respectively.
Most progression events (143/161 (88.8%)) occurred early, i.e. by the 3-month response
assessment, and in 84/161 (52%) of cases, progression followed a transient response. The
best ORR was 77% (52% CR) for axi-cel treated patients and 57% (44% CR) for tisa-cel (Table
2). The median duration of response (DOR) has not been reached, but the 12-month PFS rate
in responders was 52.0% (95% CI 44.7-58.8). We observed an improvement of outcomes
when comparing the first and second year of the CAR-T programme: 6-month ORR 34.6% vs
49.6 % (p=0.011; axi-cel: 37.6% vs 52.3%; tisa-cel: 27.1% vs 35.7%).

Survival estimates are shown in Figure 2. Median PFS for all treated patients was 3.5 months
(5.5 months (95% CI 3.3-10.1) for axi-cel and 2.9 months (95% CI 1.7-3.6) for tisa-cel). The
12-month PFS was 41.8% (95% CI 35.0-48.4) in the axi-cel and 27.4% (95% CI 17.5-38.3) in
the tisa-cel cohort. Patients who achieved CR had significantly longer PFS than patients with

PR as best response (Supplementary Figure S2A). Patients in CR at 6 months had a 89.8%
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(95% CI 80.6-94.8) PFS rate at 18 months post-infusion, with no events reported after 1 year,
though median follow-up is short at 9.5 months (Supplementary Figure S2B).

Median OS from the time of infusion was 14.8 months (axi-cel: 15.6 months (95% CI 11.1-NR
(not reached)), tisa-cel: 10.2 months (95% CI 7.7-NR), with a 12-month OS of 53.9% (axi-cel:
57.1% (95% CIl 49.8-63.8); tisa-cel: 43.8% (95% CI 31.1-55.9)). Median OS for the ITT
population was 10.5 months (95% CI 8.3-12.0) from the time of approval, 16.2 months (95%
Cl 12.4-NR) for infused patients, and 2.1 months (95% CI 1.94-2.69) for patients not infused
(Figure 2D).

Risk factors for early failure and long-term outcome

We aimed to identify patients at risk of early failure, as defined by failure to receive cells, death
or PD by the first response assessment, i.e. a group of patients who appeared to lack benefit
from CAR-T. Early failure was seen in 164/395 (41.5%) of the evaluable ITT population, less
commonly in primary mediastinal B-cell lymphoma (PMBCL) and transformed follicular
lymphoma (tFL) compared to the other subtypes (Table 3A). ECOG PS, LDH >2 ULN, and
liver involvement at the time of CAR-T approval were independently associated with early
failure in multivariable analysis (Table 3A). We grouped the three factors conferring high risk
and considered them separately by disease subtype. The presence of one factor increased
the risk of early failure within the DLBCL cohort but there was no evidence of an increased risk
within the PMBCL/tFL/t-other groups. Patients with two or more of the factors had an increased
risk of early failure for DLBCL and tFL groups, with more than 65% having early failure (odds
ratios of 5.46 (95% CIl 2.61- 11.43) and 11.0 (95% CI 2.83 — 42.7)). There was no evidence of
a difference for PMBL and t-other, however numbers were too small to draw strong conclusions
(Table 3B). For patients who underwent infusion, presence of 23 extranodal sites at baseline
and high LDH at lymphodepletion (>ULN) were significantly associated with shorter PFS in
multivariable analysis (Table 3C). Patients with presence of both these risk factors had a 12-
month PFS of only 9.5% (Supplementary Figure S3). High LDH, impaired ECOG PS and low
platelet count at lymphodepletion were associated with inferior OS (Table 3C; Supplementary
Figure S4). There was no significant association of age, bulk, histological/molecular subgroups
and turnaround times on outcome (univariable analysis for PFS and OS shown in the

Supplement).

We also assessed associations between involvement of specific extra nodal sites at baseline
and survival (Supplementary Table S4). Patients with liver and bone marrow involvement had
significantly worse PFS and OS (HRs >2). However, numbers of patients with certain
anatomical sites were small, so firm conclusions about a lack of association are difficult to

draw.



Toxicities

CAR-T related toxicities are shown in Table 4. Grade 23 CRS occurred in 7.6% of axi-cel and
7.9% of tisa-cel treated patients, grade =3 ICANS in 19.6% and 3.9%, respectively. 27.8% of
patients required ICU admission (31.4% axi-cel; 17.1% tisa-cel), but this was limited to
observation/inotropes for the majority of patients (Table 4). Tocilizumab and corticosteroids
were used in 66.9% and 38.8% of patients, respectively. The NRM rate was 7.3% at 12 months
(Supplementary Figure S5). Most deaths were related to infectious complications (6/21
COVID19-related; Supplementary Table S5). Ongoing grade =23 neutropenia and
thrombocytopenia at 3 months were observed in 20.8%/14.2% of axi-cel and 16.0%/16.0% of
tisa-cel treated patients (Table 4).

Discussion

Identifying LBCL patient subgroups who derive clinical benefit from CD19 CAR-T in the RW
setting is key to a patient-centred and cost-effective use of this novel treatment. This is the first
RW dataset providing ITT outcomes from a national cohort of CAR-T eligible patients selected
by uniform, centrally reviewed criteria. Since a significant number of eligible patients, 26% in
our cohort, fail to proceed with CAR-T treatment, results from the infused (“modified ITT”)
population will inherently over-estimate the clinical benefit of CAR-T and thus be of limited
value for upfront decision-making. ITT outcomes are not published for most CAR-T datasets,
apart from the French RW experience and the JULIET trial (drop-out rates of 15% and 33%,
respectively),*® but should be the benchmark to compare CAR-T against alternative
treatments. The uniqgue CAR-T approval system in the UK through a central, independent panel
not only provides transparent treatment access, but also ITT outcomes from a consecutive

national cohort.

Efficacy outcomes in our cohort of infused patients were similar to results from the pivotal trials
and other RW datasets,**816 with a 12-month PFS for axi-cel treated patients of 42% (ZUMA-
1: 44%), and 27% for tisa-cel (JULIET: 31%). Patients who achieved CR at 6 months had an
about 90% chance of ongoing remission 18 months post-infusion. However, 52% of
responding patients had only transient response and progressed by month 6, which highlights
the limited value of best ORR in this setting. We observed an improvement of outcomes during
the analysis period, without a change in disease risk, reflecting the learning curve and evolving

experience after implementing a new and complex treatment.

When investigating predictors of outcome, we wanted to consider two distinct clinical
guestions. To identify factors associated with high risk of primary failure in the ITT population
(drop-out pre-infusion or early progression/death post-infusion), where clinical benefit from
CAR-T is unlikely, and factors associated with long-term survival post-CAR-T. While our

simplified model requires further validation, it showed that DLBCL and tFL patients with 2 or
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more high risk factors (high LDH (>2 ULN), ECOG PS 1 or liver involvement at CAR-T
approval) had a more than 5-fold increased risk of primary failure (54/77 failed) compared to
those with no risk factors. For these patients, appropriate counselling will be important, and
novel bridging approaches or alternative therapies/palliation could be considered. Vercellino
et al. demonstrated that high total metabolic tumor volume pre-infusion and extranodal
involvement of two or more sites were associated with the risk of progression within one month
of CAR-T infusion, but they did not include the risk of pre-infusion drop-out.” Moreover, a main
limitation of pre-lymphodepletion models aiming to predict primary failure is deferring risk
assessment to a late timepoint on the pathway rather than informing decision-making upfront.
Our second outcome analysis focused on factors associated with long-term survival after CAR-
T. Consistent with previous datasets, high LDH (>ULN) and involvement of 23 extranodal sites
were found to be strongly associated with PFS, whereas ECOG PS was only independently
predictive for OS in our cohort.>”8 We further assessed the risk of specific extranodal sites, an
analysis which has not been performed in other studies. Interestingly, liver and bone marrow
involvement were associated with inferior PFS and OS. However, numbers of events
precluded multivariable analyses including involved sites and larger datasets are needed to
fully assess the clinical benefit of CAR-T in these specific subgroups.

Most of the risk factors we identified are known prognostic factors in LBCL and not specific to
the CAR-T setting. It is therefore difficult to draw conclusions for daily practice, e.g. whether
the presence of certain high-risk features should preclude CAR-T in the absence of better
alternative treatments. Interestingly, a recent single-centre analysis from Memorial Sloan
Kettering Cancer Centre indicated that long-term clinical benefit of CAR-T over standard third-

line therapies was not convincing when adjusting for high-risk patient characteristics.’

There was clear evidence for selection bias of the two products in the UK RW setting, and
outcomes of the axi-cel and tisa-cel cohorts cannot be directly compared. Tisa-cel was less
commonly used in patients with bulky disease and more commonly used in elderly patients,
reflecting the favourable toxicity profile. Data from the French RW experience suggested a
potentially higher rate of early progressions after tisa-cel vs. axi-cel,” which is somewhat
mirrored in our dataset, with a 40% early PD rate and a relatively short median PFS in tisa-cel
treated patients. However, long-term survival appears similar and potential differences

between products are likely over-estimated when looking at markers of early response.

CAR-T turnaround times were longer compared to the US cohorts, similar to what has been
reported in other European centres.”® This will likely lead to a higher drop-out rate in the ITT
population and might have a negative impact on efficacy if patients have a more proliferative,
high-burden disease by the time they receive the cells. Interestingly, time-to-infusion did not

impact on outcome in our cohort, which might reflect planned delays for patients who were



stable on bridging therapy and does not necessarily argue against the importance of rapid

turnaround times for individual patients.

The incidence of high-grade CAR-T toxicities was favourable for both products compared to
the pivotal trials and other RW datasets. For tisa-cel, a consistently low rate of severe CRS
and ICANS was observed across different RW datasets,® in line with the more permissive
use of tocilizumab and corticosteroids in daily practice. For axi-cel, no difference in high-grade
ICANS between ZUMA-1 and the two large US RW cohorts was seen, but there was a lower
rate in European datasets including ours.>®1518 Similar to the German RW cohort,® we
observed ongoing NRM events beyond month 1, with a 12-month rate of 7%, mainly caused
by complications from long-term cytopenia and infections (6/21 were COVID19-related
deaths).

In conclusion, this large, national dataset of standard-of-care CAR-T treatment for LBCL
provides valuable insights into clinical outcomes of patients and specific subgroups intended
for CAR-T therapy. Our results significantly add to existing RW datasets and may help to
optimize patient selection and to assess the clinical benefit of CAR-T against alternative
treatments. From a structural perspective, we demonstrate that implementation of a national
service for delivering a novel, complex therapy is feasible and facilitates collection of
prospective IIT outcomes.
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Tables

Table 1: Baseline characteristics (A) at the time of approval and (B) at the time of lymphodepletion.

(A)
Characteristics All Axi-cel Tisa-cel P
N=300 N=224 N=76
Age, years (median, range) 59.0 (18 - 78) 57.0 (18 - 78) 63.5 (30 - 77) 0.0001
Sex, male, N (%) 185 (61.7) 143 (63.8) 42 (55.3) 0.18
ECOG PS, N (%) 0.39
0 147 (49.0) 113 (50.4) 34 (44.7)
1 153 (51.0) 111 (49.6) 42 (55.3)
Stage, N (%) 0.64
I-11 64 (21.6) 49 (22.3) 15 (19.7)
n-v 232 (78.4) 171 (77.7) 61 (80.3)
Missing/unknown 4 4 0
Bulk (=7.5cm, N (%) 81 (27.0 71 (31.7) 10 (13.2) 0.0017
LDH, N (%) 0.12**
Normal 68 (23.7) 48 (22.3) 20 (27.8)
>ULN 156 (54.4) 115 (53.5) 41 (56.9)
>2 ULN 63 (22.0) 52 (24.2) 11 (15.3)
Missing/unknown 13 9 4
Extranodal involvement, N (%) 0.90**
None 109 (36.5) 84 (37.7) 25 (32.9)
1 site 112 (37.5) 79 (35.4) 33 (43.4)
2 sites 47 (15.7) 35 (15.7) 12 (15.8)
>3 sites 31 (10.4) 25 (11.2) 6 (7.9)
Missing/unknown 1 1 0
IPI score, N (%) 0.56
0-2 149 (52.3) 114 (43.3) 35 (49.3)
3-4 136 (47.7) 100 (46.7) 36 (50.7)
Missing/unknown 13 10 5
Refractoriness, N (%) 0.43
Previous response 160 (55.4) 123 (56.7) 37 (51.4)
Refractory 129 (44.6) 94 (43.3) 35 (48.6)
Missing/unknown 11 7 4
SD/PD to last treatment 218 (72.7) 160 (71.4) 58 (76.3) 0.41
Previous treatment lines, N (%) 0.39
=3 112 (37.3) 83 (37.1) 32 (42.1)
Prior transplant, N (%) 0.41*
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No
Autologous
Allogeneic

Histological subtypes, N (%)
De novo DLBCL
Transformed FL
Transformed, other*
PMBCL

COO subtype, N (%)
GCB
Non-GCB

Missing/unknown

Molecular risk groups, N (%)
Normal
Double/triple hit
Double/triple expresser
Missing/unknown

250 (83.3)
45 (15.0)
5 (1.7)

200 (66.7)
64 (21.3)
17 (5.7)
19 (6.3)

150 (61.5)
94 (38.5)
56

181 (70.4)

33 (12.8)

43 (16.7)
43

183 (81.7)
37 (16.5)
4 (1.8)

143 (63.8)
49 (21.9)
13 (5.8)
19 (8.5)

109 (62.3)
66 (37.7)
49

133 (70.0)

26 (13.7)

31 (16.3)
34

67 (88.2)
8 (10.5)
1(1.3)

57 (75.0)
15 (19.7)
4 (5.2)
0

41 (59.4)
28 (40.6)
7

48 (71.6)

7 (10.4)

12 (17.9)
9

0.13

0.68

0.78

*N=289

IPI= International Prognostic Index. DLBCL= Diffuse large B-cell lymphoma. COO= Cell-of-origin. GCB= germinal center B-cell.
Discrete variables are compared using chi-squared, Fisher’s (*) or chi squared for trend (**). Continuous variables are comparted

using the Wilcoxon Mann Whitney test. PMBCL patients were excluded from the subtype comparison.

#transformed other:

transformed lymphoplasmacytic lymphoma (N=1), transformed marginal zone lymphoma (N=16), transformed nodular LP Hodgkin

lymphoma (N=4), Richter’s transformation (N=1).

(B)
Characteristics All Axi-cel Tisa-cel P
N=300 N=224 N=76

Bridging, N (%) 0.59

None 40 (13.3) 26 (11.6) 14 (18.4)

Corticosteroids only 29 (9.7) 22 (9.8) 7(9.2)

Systemic treatment (ST) +/- steroids 167 (55.7) 125 (55.8) 41 (54.0)

RT +/- corticosteroids 54 (18.0) 43 (19.2) 11 (14.5)

CMT 10 (3.3) 8 (3.6) 3(4.0)

Response to ST, N (%) N=177 N=133 N=44 0.51

CR/PR 66 (39.5) 48 (38.1) 18 (43.9)

SD/PD 101 (60.5) 78 (61.9) 23 (56.1)

Missing/unknown 10 7 3

ECOG PS, N (%) 0.88
0-1 271 (90.3) 202 (90.2) 69 (90.8)
2 29 (9.7) 22 (9.8) 7(9.2)

LDH, N (%) 0.18
Normal 72 (28.3) 54 (28.9) 18 (26.9)
>ULN 130 (51.2) 90 (48.1) 40 (59.7)
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>2 ULN
Missing/unknown

CRP, median (range)

Lymphocyte count, N (%)
<0.5
20.5

Missing/unknown

Platelet count, N (%)
<50
250

ST= Systemic therapy.

52 (20.5)
46

14.0 (.5 - 286)

127 (42.8)
170 (57.2)
3

24 (8.0)
276 (92.0)

43 (23.0)
37

14.0 (.5 - 248)

104 (46.8)
118 (53.2)
2

19 (8.5)
205 (91.5)

9 (13.4)
9

14.0 (1 - 286)

23 (30.7)
52 (69.3)
1

5 (6.6)
71 (93.4)

0.85

0.014

0.60
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Table 2: Treatment response.

Characteristics All Axi-cel Tisa-cel
Response at 3 months, N (%) N=300 N=224 N=76
CR* 120 (40.0) 94 (42.0) 26 (34.2)
PR* 24 (8.0) 22 (9.8) 2 (2.6)
PD 143 (47.7) 95 (42.4) 48 (63.2)
-PD before 3-month assessment 63 (21) 35 (15.6) 28 (36.8)
Not known (death before 3-month ass.) 12 (4.0) 12 (5.4) 0
Not assessed 1(0.3) 1 (0.5) 0
3-month ORR (CR) rate 48% (40%)  52% (42%) 37% (26%)
Response at 6 months, N (%) N=2948 N=218 N=76
CR® 111 (37.8) 87 (39.9) 24 (31.6)
PR 10 (3.4) 10 (4.6) 0
PD 158 (53.7) 107 (49.1) 51 (67.1)
-PD before 6m 143 95 48
Death before 6m 15 (5.1) 14 (6.4) 1(1.3)
6-month ORR/CR rate 41%/ 38% 44%/ 40% 32%/ 32%
Median duration of response, months NR NR 10.5 (3.1-NR)
Best ORR (CR) rate 72% (50%) 77% (52%) 57% (44%)

*Includes 5 clinically assessed remissions (with confirmation of CR on 1- or 6-month PET scan)
# includes one not assessed (PR at 1 month, CR at 6 months)

§ Evaluable (6 months post infusion at data cut off)

$ Includes 13 “clinical remission” who were in CMR at 3 months.

## Includes 2 “clinical remission” (PR at 1 and 3)

Table 3: Multivariable analysis on efficacy outcomes. (A) Multivariable analysis of early CAR-T
failure. (B) Combined risk score for early failure within histological subgroups. (D) Multivariable analysis
for progression-free and overall survival.

(A)

OR (95% CI) P

PMBCL (vs t-other or de novo DLBCL) | 0.18 (0.05-0.70) | 0.013

tFL (vs t-other or de novo DLBCL) 0.55(0.31-0.97) | 0.039
LDH (>2ULN vs LDH <2ULN) 3.12 (2.90 - 5.14) | <0.0001
ECOG PS (1 vs 0) 1.72 (1.09 - 2.74) | 0.021
Liver involvement (yes vs no) 251(1.09-5.81) | 0.031

Variables at baseline (CAR-T approval). variable considered: age, sex, ECOG, stage, bulky disease, extra nodal sites, LDH,
lymphoma subtype, double hit status, refractoriness, response last line, 3 lines + previous therapy, HCTCI-score and the following
specific extra nodal sites: reproductive organs' Gl, peritoneum, muscle, soft tissue, bone/chest wall , renal/adrenal/urinary, skin

and subcutaneous, lung/pleura, peri-pancreatic/pancreas/gallbladder, liver and bone marrow. Models were reduced with
backwards selection with p=0.05 for inclusion.
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(B)

NEr 6F fak fasins DLBCL PMBL t-FL t-other All
N=249 N=20 N=81 N=20 N=370
No factors N=81 N=8 N=28 N=7 N=124
Early failures, N (%) 23 (26.4) 1(12.5) 6 (21.4) 3(42.9) 33 (26.6%)
OR (95% CI) 1.00 1.00 1.00 1.00 1.00
1 factor N=111 N=7 N=33 N=9 N=160
Early failures, N (%) 50 (45.1) 1(14.3) 5(15.2) 4 (44.4) 60 (37.5%)
OR (95% CI) 2.07 (1.12 - 3.81) 1.17 (0.06 — 22.94) 0.65 (0.18 — 2.43) 1.07 (0.15 - 7.82) 1.65 (0.99 - 9.86)
2 or more factors N=57 N=5 N=20 N=4 N=86
Early failures, N (%) 39 (68.4) 1(20.0) 15 (75.0) 2 (50.0) 57 (66.3%)
OR (95% CI) 5.46 (2.61 — 11.43) 1.75 (0.08 — 36.3) 11.0 (2.83 — 42.70) 1.33(0.11-15.70)  5.42 (2.98 - 9.86)
©)
Factor Events/N HR (95% ClI) p-value
PFS
LDH at LD
Normal 31/72 1.00 0.0001
>ULN 80/130 1.78 (1.17 — 2.69)
>2ULN 41/51 2.81 (1.76 — 4.49)
Extra nodal sites
<3 130/226 1.00 0.002
23 22/27 2.04 (1.30-3.22)
oS
LDHat LD
Normal 17/72 1.00 <0.0001
>ULN 59/130 2.27 (1.32-3.91)
>2ULN 37/52 3.69 (2.05 - 6.64)
ECOG PS
0 24/82 1.00 0.0002
73/151 1.88 (1.18 — 2.99)
2 16/21 3.99 (2.09 - 7.62)
Low platelets
250 98/236 1.00 0.002
<50 15/18 2.54 (1.42 — 4.55)

LD= lymphodepletion.

The models above, are the final reduced models for PFS and OS. Variables considered: age, sex, ECOG, stage (submission),
bulky disease, extra nodal sites, LDH (pre-LD), CRP, low platelets, low lymphocytes, lymphoma subtype, double hit status,
refractoriness, response last line, 3 lines + previous therapy. Models were reduced with backwards selection with p=0.05 for
inclusion.
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Table 4: Toxicity of treatment.

All Axi-cel Tisa-cel
N=300 N=224 N=76
CRS, N (%)
Any grade 264 (88.0) 208 (92.9) 56 (73.7)
Grade 23 23 (7.7) 17 (7.6) 6 (7.9)
ICANS, N (%)
Any grade 110 (36.8) 99 (44.4) 11 (14.5)
Grade =3 47 (15.7) 44 (19.6) 3(3.9)
Toxicity management, N (%)
Tocilizumab use 200 (66.9) 164 (73.5) 36 (47.4)
Corticosteroid use 116 (38.8) 97 (43.5) 19 (25.0)
ICU support, N (%)
None 217 (72.3) 154 (68.8) 63 (82.9)
Observation only 25 (8.3) 21 (9.4) 4 (5.3)
Inotropes 33 (11.0) 26 (11.7) 7(9.2)
Organ support/ventilation 24 (8.0) 22 (9.9) 2 (2.6)
Missing/unknown 1 1 0
Cytopenia at 3 months*, N (%)
Grade 23 neutropenia 26 (19.8) 22 (20.8) 4 (16.0)
Grade =3 thrombocytopenia 19 (14.5) 15 (14.2) 4 (16.0)
1-year non-relapse mortality 7.3% 8.7% 3.1%

*N=131
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Figures

Figure 1: Flow chart of patients submitted for CAR-T approval.

Ineligible (n=23)

- Insufficient prior treatment (n=7)

- Not met criteria for PD (n=5)

- No repeat biopsy (n=5)

- HIV positivity (n=2)

- Active Hepatitis B (n=1)

- Anaplastic large cell lymphoma (n=1)
- PTLD (n=1)

- Poor ECOG PS (n=1)

Patients not infused (n=75)

- Clinical deterioration due to PD (n=38)

- Active CNS disease (n=9)

- Manufacturing failure (n=7)

- Infection (n=3), death from infection (n=6)
- Death due to PD (n=4)

- OtherAEs (n=4)

- Remission after bridging (n=2)

- Death, other (n=1)

- Patient choice (n=1)

PTLD= Post transplant lymphoproliferative disorder.

Patients submitted
Dec 2018- Nov 2020
N=432

NCCP approved* _
N=404

Other treatment chosen (excluded; n=5)
- Enrolled on clinical trial (n=3)

- Decision for palliation (n=1)

Decision for radical radiotherapy (n=1)

Not collected (n=29)
- Clinical deterioration due to PD (n=22)

Apheresis - Death due to PD (n=5)
- Poor cardiac function (n=1)
completed ; . X
- Diagnosis of dementia (n=1
N=375 g (=)

CAR-T infused
N=300

224 Axi-cel
76 Tisa-cel

*incl. 12 Scottish patients

Figure 2: Kaplan-Meier curves of progression-free and overall survival for A) total cohort of
infused patients, (B) Axi-cel, (C) Tisa-cel. (D) Overall survival of the intention-to-treat population.

(A)
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0.00
T

Time since infusion (months)
Number at risk
300 176 132 91 63 44 34

Median PFS: 3.5 months (95% CI: 3.2 — 6.0)
6-month PFS: 44.9% (39.2 — 50.5)
12-month PFS: 38.1% (32.4 — 43.8)
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Median OS: 14.8 months (95% CI: 10.8 — NR)
6-month OS: 71.2% (65.7 — 76.0)
12-month OS: 53.9% (47.5 — 59.8)
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