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ABSTRACT

Background Patients with advanced melanoma

have limited treatment options after progression on
immune checkpoint inhibitors (ICl). Lifileucel, a one-time
autologous tumor-infiltrating lymphocyte (TIL) cell therapy,
demonstrated an investigator-assessed objective response
rate (ORR) of 36% in 66 patients who progressed after

ICl and targeted therapy. Herein, we report independent
review committee (IRC)-assessed outcomes of 153
patients treated with lifileucel in a large multicenter Phase
2 cell therapy trial in melanoma.

Methods Eligible patients had advanced melanoma

that progressed after ICl and targeted therapy, where
appropriate. Melanoma lesions were resected (resected
tumor diameter >1.5cm) and shipped to a central good
manufacturing practice facility for 22-day lifileucel
manufacturing. Patients received a non-myeloablative
lymphodepletion regimen, a single lifileucel infusion, and
up to six doses of high-dose interleukin-2. The primary
endpoint was IRC-assessed ORR (Response Evaluation
Criteria in Solid Tumors V.1.1).

Results The Full Analysis Set consisted of 153 patients
treated with lifileucel, including longer-term follow-up on
the 66 patients previously reported. Patients had received
a median of 3.0 lines of prior therapy (81.7% received both
anti-programmed cell death protein 1 and anti-cytotoxic
lymphocyte-associated protein 4) and had high disease
burden at baseline (median target lesion sum of diameters
(SOD): 97.8 mm; lactate dehydrogenase (LDH) >upper
limit of normal: 54.2%). ORR was 31.4% (95% Cl: 24.1%
t0 39.4%), with 8 complete responses and 40 partial
responses. Median duration of response was not reached
at a median study follow-up of 27.6 months, with 41.7% of

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Adoptive cell therapy with tumor-infiltrating lym-
phocytes (TIL) is a promising anticancer therapy
being investigated for patients with advanced solid
tumors. Lifileucel, an investigational TIL cell thera-
py, has previously shown an investigator-assessed
objective response rate (ORR) of 36% and me-
dian duration of response (DOR) not reached at a
median follow-up of 33.1 months in 66 patients
with advanced melanoma progressing after im-
mune checkpoint inhibitors (ICl) and, if BRAF V600
mutation-positive, BRAF/MEK inhibitors.

WHAT THIS STUDY ADDS

= This analysis reports clinically meaningful and dura-
ble activity of lifileucel, a novel one-time autologous
TIL cell therapy, in the largest prospective, multi-
center Phase 2 study in a population of patients with
advanced melanoma in the post-ICl setting. Data
from 153 lifileucel-treated patients, combining the
previously reported 66 patients from Cohort 2 with
the 87 previously unreported patients from Cohort
4, demonstrate a 31.4% ORR and median DOR
not reached at a median study follow-up of 27.6
months.

the responses maintained for >18 months. Median overall
survival and progression-free survival were 13.9 and 4.1
months, respectively. Multivariable analyses adjusted for
Eastern Cooperative Oncology Group performance status
demonstrated that elevated LDH and target lesion SOD

BM)

Chesney J, et al. J Immunother Cancer 2022;10:e005755. doi:10.1136/jitc-2022-005755

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Ag GZog Jeqwiadaq G uo wodfwg auly:sdny woly papeojumoq "Zz0z 1oquiadad £T U0 §5/G00-2202-0U/9eTT 0T Se payslignd 1siiy :1ooue) jo Adesay ] ounwiwyi oy peuinog


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-7529-067X
http://orcid.org/0000-0002-2082-554X
http://orcid.org/0000-0001-7575-6230
http://orcid.org/0000-0002-4962-2957
http://orcid.org/0000-0002-3636-4143
http://orcid.org/0000-0002-2337-5898
http://dx.doi.org/10.1136/jitc-2022-005755
http://dx.doi.org/10.1136/jitc-2022-005755
http://crossmark.crossref.org/dialog/?doi=10.1136/jitc-2022-005755&domain=pdf&date_stamp=2023-01-10

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= The efficacy and safety of lifileucel, a new immunotherapy treat-
ment option, combined with its short 22-day manufacturing dura-
tion, address an important unmet need in this patient population
with traditionally difficult-to-treat disease who lack effective or ap-
proved treatment options in the post-ICl setting.

>median were independently correlated with ORR (p=0.008); patients
with normal LDH and SOD <median had greater likelihood of response
than those with either (OR=2.08) or both (OR=4.42) risk factors. The
most common grade 3/4 treatment-emergent adverse events (>30%)
were thrombocytopenia (76.9%), anemia (50.0%), and febrile neutropenia
(41.7%).

Conclusions Investigational lifileucel demonstrated clinically meaningful
activity in heavily pretreated patients with advanced melanoma and high
tumor burden. Durable responses and a favorable safety profile support
the potential benefit of one-time lifileucel TIL cell therapy in patients with
limited treatment options in ICl-refractory disease.

BACKGROUND
An estimated 325,000 patients were diagnosed with mela-
noma worldwide in 2020, with approximately 57,000
deaths.! Immune checkpoint inhibitors (ICI) and
targeted therapies have revolutionized the treatment
of advanced melanoma in the last decade; however, a
substantial proportion of patients do not respond or
eventually relapse, and treatment options are limited
after progression. Many patients who receive firstline
single or combination ICI progress by 12-18 months.*™
Primary resistance to ICI is seen in 40%-65% of the
patients® ° © and acquired resistance in 30%-40%.%"
Moreover, occurrence of immune-related adverse events
(irAEs) and subsequent discontinuation of ICI therapy is
a clinical Challenge.4 59 BRAF/MEK inhibitors are effica-
cious in patients with advanced melanoma,'*™"* but only
35%-50% of these patients have relevant mutations that
can be targeted,'” ' responses are often not durable, and
disease progression may be rapid on relapse.'” ' '*
Therapy after progression on ICI and BRAF/MEK inhib-
itor targeted treatment has shown limited benefit. Cyto-
toxic chemotherapy has a response rate of 4%-12%""""
and median overall survival (OS) is ~7 months.!” Retreat-
ment with ICI is a common practice, despite the lack of
Food and Drug Administration approval in this setting
and the general recommendation by the National
Comprehensive Cancer Network (NCCN) Clinical Prac-
tice Guidelines in Oncology (NCCN Guidelines) to
switch classes of agents and to consider treatments with
a different mechanism of action (MOA) from previous
therapies that were not efficacious.”® Reuse of ICI by
treatment with anti-programmed cell death protein 1
(PD-1) and/or anti-cytotoxic lymphocyte-associated
protein 4 (CTLA-4) after prior ICI failure has yielded
response rates ranging from 8% to 29%,'** OS of 5-26
months,'"** #* % progression-free survival (PFS) of 3-5
months,'*? and limited durations of response (DORs) in

early-line and laterline patients®**; similarly, the newer

anti-lymphocyte activation gene 3 (LAG-3) and anti-PD-1
combination has also shown a modest response rate of
11.5% in the later setting.** The recurrence of irAEs
following rechallenge with ICI is also a concern®” %; in an
analysis of patients restarting anti-PD-1 after experiencing
severe irAEs on anti-PD-1 plus anti-CTLA-4 therapy, irAEs
(any grade) were reported in 50% of the patients, and
30% discontinued treatment due to these AEs.? Thus, a
large unmet medical need exists for novel efficacious and
safe treatment options with distinct MOA after ICI failure.

Adoptive cell therapy with tumor-infiltrating lympho-
cytes (TIL) has demonstrated promising antitumor
activity in patients with advanced solid tumors,™
including melanoma refractory to ICI and BRAF/MEK
inhibitors.”* The tumor microenvironment is replete
with immunosuppressive metabolites (eg, adenosine,
lactate), cytokines (eg, transforming growth factor-f),
and cells (eg, regulatory T cells, tumor-associated macro-
phages, myeloid-derived suppressor cells) that collectively
decrease cancer neoantigen-specific CD4" and CD8'
T-cell (TIL) effector functions.”° Without sufficient
quality and quantity of cells, endogenous TIL are thought
to be ineffective in eliciting a robust antitumor immune
response. Isolation, ex vivo expansion, and activation of
TIL from patients with refractory disease reinvigorates
the T cells by improving their phenotypic, functional,
and tumorreactive profile.* * Thus, the infused poly-
clonal TIL product is able to overcome immunosup-
pressive hurdles and induce robust immune-mediated
tumor regression,*** while minimizing the selective pres-
sure that is characteristic of single-antigen-targeting cell
therapy strategies.**

Lifileucel (LN-144) is a one-time, autologous TIL cell
therapy that uses TIL recovered from a patient’s tumor
tissue to produce billions of polyclonal patient-specific TIL
during a 22-day centralized manufacturing process.” *
The TIL are a mix of CD8" and CD4" T cells* of predom-
inantly effector-memory phenotype, which is associated
with cytotoxic function.” ** Following a single infusion
of lifileucel, TIL migrate to tumor sites throughout the
body, where they recognize and target a multitude of indi-
vidualized, tumor-associated neoantigens and mediate
tumor cell lysis.*

In previously published analyses of the Phase 2 C-144-01
trial of patients with advanced melanoma (Cohort
2, N=66) who progressed after ICI and BRAF/MEK
targeted therapies (if BRAF V600 mutation-positive), lifi-
leucel demonstrated an investigator-assessed objective
response rate (ORR) of 36%, median DOR not reached
(NR) at a median follow-up of 33.1 months, and deep-
ening responses over time.” ** Following these positive
data, we report here the results of the C-144-01 study in
153 sequentially enrolled patients, including longer-term
follow-up of previously reported Cohort 2 (N=66) and the
first report of Cohort 4 (N=87), which were pooled due
to identical eligibility, lifileucel manufacturing process,
treatment regimen, and central response assessment.
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Together, these data demonstrate lifileucel efficacy and
safety in the largest prospectively enrolled Phase 2 study
in a population of patients with advanced melanoma in
the post-ICI setting.

METHODS

Patients and study design

The C-144-01 trial (NCT02360579) is a prospective,
Phase 2, multicohort, multicenter study in patients with
advanced melanoma. Cohort 1 of the trial included
patients receiving non-cryopreserved TIL generated
using a manufacturing process different from that for
lifileucel; patients in Cohort 2 and registrational Cohort
4 received cryopreserved lifileucel. Cohort 3 included
patients from Cohorts 1, 2, and 4 who were retreated with
lifileucel (online supplemental figure 1). This analysis
focuses on sequentially enrolled Cohort 2 (April 2017 to
January 2019) and Cohort 4 (February 2019 to December
2019).

Patients were >18 years of age with unresectable or
metastatic melanoma (stage IIIC or stage IV) per the
American Joint Committee on Cancer V.7.* Patients had
documented radiologic disease progression and must have
progressed following =1 prior systemic therapy including
a PD-1-blocking antibody, and if BRAF V600 mutation-
positive, a BRAF or BRAF/MEK inhibitor (patients who
were either primary or secondary refractory to prior anti-
PD-1/programmed death ligand-1 (PD-L1) therapy were
eligible); Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) of 0 or 1; an estimated life expec-
tancy of 23 months; adequate hematologic parameters and
organ function; and =1 resectable lesion (or aggregate of
lesions) providing resected tumor tissue >1.5cm in diam-
eter to generate lifileucel and =1 remaining measurable
target lesion, as defined by Response Evaluation Criteria
in Solid Tumors (RECIST) V.1.1. Patients with organ
allograft or prior cell transfer therapy, uveal/ocular mela-
noma, hypersensitivity to lifileucel or other study drugs,
symptomatic and/or untreated brain metastases, chronic
systemic steroid therapy, active systemic infections, admin-
istration of live or attenuated vaccine within 28 days of non-
myeloablative lymphodepletion (NMA-LD), and chronic
heart or lung abnormality characterized by left ventricular
ejection fraction <45% and forced expiratory volume in 1s
of <60% of the predicted value were excluded. Eligibility
criteria were the same for Cohorts 2 and 4.%

The study was approved by the Institutional Review
Board (IRB) at each site and was conducted in accor-
dance with the Declaration of Helsinki and Good Clin-
ical Practice guidelines of the International Conference
on Harmonization. The Strengthening the Reporting of
Observational Studies in Epidemiology cohort reporting
guidelines were used to ensure the quality of data reported
in this study.47

Lifileucel manufacturing and infusion
Eligible patients underwent resection of a tumor(s)
>1.5cm to <4.0cm in aggregate diameter, which was

subsequently prosected (ie, trimmed and fragmented)
and shipped to a centralized good manufacturing prac-
tice (GMP) facility to initiate lifileucel manufacturing.
The 22-day GMP manufacturing process that results in
a cryopreserved TIL infusion product has been previ-
ously described.”” The treatment regimen, consisting of
NMA-LD (cyclophosphamide and fludarabine) followed
by a single lifileucel infusion and an abbreviated course
of high-dose interleukin-2 (IL-2), was administered as
described plreviously.33 No bridging therapy was permitted
between tumor resection and lifileucel infusion. The lifi-
leucel manufacturing process and treatment regimen
were the same for Cohorts 2 and 4.

Study endpoints and assessments

The original primary endpoint for Cohort 2 was
investigator-assessed ORR.” Cohort 4 was initiated as
a single-arm registrational cohort with a prospectively
defined primary endpoint of ORR by an independent
review committee (IRC); accordingly, the primary
endpoint of Cohort 2 was amended to IRC-assessed
ORR. Pooled analysis for Cohorts 2 and 4 was not the
pre-planned primary analysis; however, it was deter-
mined that this analysis would be of value given the
identical eligibility, lifileucel manufacturing process,
treatment regimen, and central response assessment
for the two cohorts. Concordance between investigator-
assessed and IRC-assessed ORR was analyzed. The
secondary endpoints included DOR, OS, PFS, and safety
as assessed by incidence rates, severity, seriousness,
relationship to study treatment, and characteristics of
treatment-emergent adverse events (TEAEs, defined as
any AE with onset after lifileucel infusion through day
30 post-infusion).

Following the end-of-treatment visit, subsequent
efficacy assessments occurred every 6 weeks (+3days)
until month 6 (week 24), and then every 3 months (12
weeks) for up to 5 years or until disease progression or
start of new anticancer therapy. Survival assessment was
conducted every 3 months via phone to obtain survival
status and subsequent anticancer therapy information
for up to 5 years or death, whichever occurred earlier.
AE and serious AE data were graded as per the Common
Terminology Criteria for Adverse Events V.4.03.

‘Primary refractory’ to anti-PD-1/PD-L1 therapy was
defined as best response of progressive disease (PD) to
prior anti-PD-1/PD-L1; the first anti-PD-1/PD-L1 with
documented response was considered if multiple anti-
PD-1/PD-L1 therapies were received. In a post hoc anal-
ysis, we also applied the Society for Immunotherapy of
Cancer (SITC) Immunotherapy Resistance Taskforce
criteria for ‘primary resistance.’*®

Data were analyzed separately for each cohort as spec-
ified in the protocol and as a pooled analysis of the two
cohorts to allow for subgroup analyses given identical
eligibility, lifileucel manufacturing process, treatment
regimen, and central response assessment.

Chesney J, et al. J Immunother Cancer 2022;10:e005755. doi:10.1136/jitc-2022-005755

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold
1sanb Ag GZog Jeqwiadaq G uo wodfwg auly:sdny woly papeojumoq "Zz0z 1oquiadad £T U0 §5/G00-2202-0U/9eTT 0T Se payslignd 1siiy :1ooue) jo Adesay ] ounwiwyi oy peuinog


https://dx.doi.org/10.1136/jitc-2022-005755

Statistical analysis

Based on estimation of ORR using the maximum half
width of the two-sided 95% CI of <13.2% when ORR is
expected to be 20%— 50%, the planned sample size of
Cohort 2 was 66 patients. The hypothesis testing for the
primary endpoint of ORR in Cohort 4 as assessed by the
IRC was prospectively defined as the null hypothesis of
ORR <10%and alternative hypothesis of ORR >10%.
The planned sample size for Cohort 4 was 75 patients,
which would provide >90% power to demonstrate statis-
tical significance at a two-sided overall significance level
of 0.05 using the exact test and assuming that the true
response rate for TIL cell therapy in this population was
25%. The IRC-assessed ORR was analyzed as a binomial
proportion with two-sided confidence limits based on
the Clopper-Pearson exact method at an overall alpha
of 0.05. Time-to-event efficacy endpoints were estimated
using Kaplan-Meier product limit method. Assessment of
safety data was descriptive. Univariable logistic regression
models were used to estimate odds ratios (ORs) with 95%
CIs to assess the potential relationship between patient
subgroups and ORR. Variables identified from the
univariable analysis were examined using the best subset
approach to identify independent predictors of ORR of
lifileucel using a multivariable logistic regression model.
All statistical analyses were conducted using the Statistical
Analysis System (SAS) V.9.4.%

RESULTS
Patients and treatment
Of 189 enrolled patients in the two cohorts, 156 received
lifileucel TIL cell therapy infusion and formed the Safety
Analysis Set (online supplemental figure 2); 25 patients
did not receive lifileucel for patientrelated reasons (PD
(n=9, 4.8%), death (n=5, 2.6%), AE (n=3, 1.6%), new
anticancer treatment (n=2, 1.1%), withdrawal of consent
(n=1, 0.5%), withdrawal by patient (n=1, 0.5%), and
other reason (n=4, 2.1%)), whereas lifileucel was not
available for infusion for 8 patients (4.2%). The Full Anal-
ysis Set consisted of 153 patients (Cohort 2, N=66; Cohort
4, N=87) who were treated with 1x10°-~150x10° TIL cells
that met the manufacturing product specification.
Baseline patient demographic and clinical characteris-
tics are summarized in table 1. Most patients had cuta-
neous melanoma (n=83 (54.2%)); aminority had mucosal
(n=12 (7.8%)) or acral (n=10 (6.5%)), and the remainder
had either unknown primary or insufficient information
(n=47 (30.7%)). At baseline, the median target lesion
sum of diameters (SOD) was 97.8mm, proportion of
patients with >3 target and non-target lesions was 75.8%,
and proportion of patients with lesions in >3 anatomic
sites was 71.2%. Baseline liver and/or brain metastasis
was reported for 47.1% of the patients. Elevated baseline
lactate dehydrogenase (LDH) levels were observed in
54.2% of the patients, with LDH levels 1-2xupper limit
of normal (ULN) in 85.8% and >2xULN in 19.0% of the
patients. Patients had received a median of 3.0 prior lines

of therapy (range, 1-9). All patients had received prior
anti-PD-1/PD-L1 therapy; 81.7% of the patients had also
received anti-CTLA-4 therapy, and 53.6% had received
combination anti-PD-1/anti-CTLA-4 therapy; 25.5% of
the patients had received BRAF/MEK inhibitors. More
than half of the patients (n=83 (54.2%)) were considered
primary refractory to prior anti-PD-1/PD-L1 therapy.
The median cumulative duration of anti-PD-1/PD-L1
therapy before lifileucel was 7 months. ICI retreatment
was common; 73.9% (n=113) of patients were retreated
with ICI and received a median of 2.0 lines (range, 1-7)
of ICI-containing therapy (online supplemental figure 3).

The anatomic site of tumor resection for TIL manu-
facturing was lymph node/skin/subcutaneous (46.4%),
visceral organ (27.5%), and other (26.1%; including
muscle, soft tissue, bone, limb/extremity, and others).
Of the 189 patients who had tumor resected, lifileucel
manufacturing was terminated for two early patient with-
drawals; of the remaining 187 patients, lifileucel was
manufactured in 179 (95.7%; n=8, lifileucel not available)
and within specification in 177 (94.7%). The median
time from resection to lifileucel infusion was 33.0 days.
The median number of TIL cells infused was 21.1x10°
(range, 1.2x10°-99.5x10%). The median number of 1L-2
doses administered was 6.0 (range, 0-6).

Efficacy
ORR and DOR
As of September 15, 2021, ORR as assessed by IRC was
31.4% (95% CL: 24.1% to 39.4%), with 8 complete
responses (CRs) and 40 partial responses (PRs) (ORR for
Cohort 2: 34.8% (95% CI: 23.5% to 47.6%); Cohort 4:
28.7% (95% CI: 19.5% to 39.4%); table 2). The concor-
dance rate of IRC-assessed and investigator-assessed ORR
for the pooled cohorts was 90.8% (Cohen’s Kappa coef-
ficient 0.8 (95%CI: 0.7 to 0.9; p<0.0001). Of the 140
patients evaluable for changes of targetlesion SOD, 78.6%
(110/140) had SOD reduction (figure 1A). Median time
from lifileucel infusion to best response was 1.5 months
(range, 1.3-29.6 months; figure 1B). Thirty-nine (81.3%)
responders had achieved an IRC-assessed response at the
time of first response assessment. Six patients (12.5%)
who were initially assessed as a PR achieved confirmed
CR, and 10 patients (20.8%) improved from stable disease
(SD) to PR. Response to lifileucel was observed across all
subgroups analyzed (figure 1C), regardless of age, prior
anti-CTLA-4 use, BRAF mutation status, PD-L1 status, and
mucosal/non-mucosal subsets. In multivariable analyses
adjusted for ECOG PS, elevated LDH and target lesion
SOD >median were independently correlated with ORR
(p=0.008); patients with normal LDH and SOD <median
had greater likelihood of response than those with either
(OR: 2.08) or both (OR: 4.42) of these risk factors.
Median DOR was NR (95% CI: 8.3 months to NR) at
a median study follow-up of 27.6 months (Cohort 2: NR
(95% CI: NR to NR); Cohort 4: 10.4 months (95% CI: 4.1
to NR); figure 2A); 41.7% of the patients had responses
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Table 1 Patient demographics and baseline characteristics of Cohorts 2, 4, and pooled Cohorts 2 and 4 (Full Analysis Set)

Characteristic Cohort 2 (n=66) Cohort 4 (n=87) Cohort 2+4 (N=153)
Median age, years (range) 55.0 (20-79) 58.0 (25-74) 56.0 (20-79)
Sex, n (%)

Male 39 (59.1) 44 (50.6) 83 (54.2)

Female 27 (40.9) 43 (49.4) 70 (45.8)
Screening ECOG performance status, n (%)

0 42 (63.6) 62 (71.3) 104 (68.0)

1 24 (36.4) 25 (28.7) 49 (32.0)
Melanoma subtype,* n (%)

Cutaneous 39 (59.1) 44 (50.6) 83 (54.2)

Mucosal 4(6.1) 8(9.2 12 (7.8)

Acral 4 (6.1) 6 (6.9) 10 (8.5)
BRAF V600-mutated, n (%) 17 (25.8) 24 (27.6) 41 (26.8)
PD-L1 status,t n (%)

TPS 21% 37 (56.1) 39 (44.8) 76 (49.7)

TPS <1% 12 (18.2) 20 (23.0) 32 (20.9)
Melanoma stage at study entry, n (%)

lnc 9 (13.6) 1(1.1) 10 (6.5)

vV 57 (86.4) 86 (98.9) 143 (93.5)
Liver and/or brain lesions by IRC, n (%) 28 (42.4) 44 (50.6) 72 (47.1)
Median target lesion SOD (range), mm 95.8 (13.5-271.3) 99.5 (15.7-552.9) 97.8 (13.5-552.9)
Baseline lesions in >3 anatomic sites, n (%) 44 (66.7) 65 (74.7) 109 (71.2)
Baseline target and non-target lesions,f n (%)

<3 22 (33.3) 14 (16.1) 36 (23.5)

>3 43 (65.2) 73 (83.9) 116 (75.8)
LDH, n (%)

<ULN 39 (59.1) 31 (35.6) 70 (45.8)

1-2xULN 19 (28.8) 35 (40.2) 54 (35.3)

>2xULN 8 (12.1) 21 (24.1) 29 (19.0)
Prior systemic therapies, n (%)

Median number of therapies (range) 3.0 (1-9) 3.0 (1-8) 3.0 (1-9)

Anti-PD-1/PD-L1 66 (100) 87 (100) 153 (100)

Anti-CTLA-4 53 (80.3) 72 (82.8) 125 (81.7)

Anti-PD-1 plus anti-CTLA-4 combination 34 (51.5) 48 (55.2) 82 (53.6)

BRAF+MEK inhibitor 15 (22.7) 24 (27.6) 39 (25.5)

IL-2 7 (10.6) 6 (6.9) 13 (8.5)
Primary refractory to anti-PD-1/PD-L1,§ n (%) 42 (63.6) 41 (47.1) 83 (54.2)
Median cumulative duration of anti-PD-1/PD-L1 therapy 5.1 (1.4-51.1) 10.0 (0.7-75.8) 7.0 (0.7-75.8)
before lifileucel (range), months
Anatomic site of resection

Lymph node/skin/subcutaneous 28 (42.4) 43 (49.4) 71 (46.4)

Visceral organ 12 (18.2) 30 (34.5) 42 (27.5)

Otherq| 26 (39.4) 14 (16.1) 40 (26.1)

*Forty-seven patients (30.7%) had melanoma of other subtypes (including unknown primary subtype or insufficient information).

TForty-five patients (29.4%) in the pooled cohorts had missing PD-L1 status.

1One patient in Cohort 2 had missing data on the number of baseline target and non-target lesions.

§Primary refractory to anti-PD-1/PD-L1 was defined as patients who had best response of progressive disease to prior anti-PD-1/PD-L1; the first anti-PD-1/PD-L1 with documented
response was considered if multiple anti-PD-1/PD-L1 therapies were received.

IOther sites of resection included muscle, soft tissue, bone, limb/extremity, and others.

CTLA-4, cytotoxic T-lymphocyte-associated protein 4; ECOG, Eastern Cooperative Oncology Group; IL-2, interleukin 2; IRC, independent review committee; LDH, lactate
dehydrogenase; PD-1, programmed cell death protein 1; PD-L1, programmed death ligand 1; SOD, sum of diameters; TPS, tumor proportion score; ULN, upper limit of normal.
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Table 2 Efficacy outcomes by IRC assessment for Cohorts 2, 4, and pooled Cohorts 2 and 4 (Full Analysis Set)

Cohort 2 Cohort 4 Pooled Cohorts 2+4
Response (RECIST V.1.1)* (n=66) (n=87) (N=153)
ORR, n (%) 23 (34.8) 25 (28.7) 48 (31.4)
(95% Cl) (23.5 to 47.6) (19.5 to 39.4) (24.1 to0 39.4)
Best overall response, n (%)
CR 5 (7.6) 3(3.4) 8 (5.2)
PR 18 (27.3) 22 (25.3) 40 (26.1)
SD 24 (36.4) 47 (54.0) 71 (46.4)
Non-CR/non-PDt 1(1.5) 0 1(0.7)
PD 15 (22.7) 12 (13.8) 27 (17.6)
Non-evaluablet 3 (4.5) 3 (3.4) 6 (3.9)
Median DOR,§ months (range) NR (1.4+ to 45.0+)9 10.4 (1.4+ to0 26.3+) NR (1.4+ to 45.0+)
Median study follow-up,™ months 36.6 23.5 27.6

*Objective response refers to patients with the best overall response of CR and PR. 95% Cl for ORR was calculated using the Clopper-

Pearson exact test.

tPatient did not have measurable target lesions by IRC and had best overall response of non-CR/non-PD per IRC assessment.
1Six patients were non-evaluable for response (five due to early death; one due to new anticancer therapy).

§Based on responders and using Kaplan-Meier product-limit estimates.

{INote: + refersto censored.
**Based on the reverse Kaplan-Meier method.

CR, complete response; DOR, duration of response; IRC, independent review committee; NR, not reached; ORR, objective response rate; PD,
progressive disease; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable disease.

maintained for 218 months, and 39.6% of the responses
were ongoing at the time of data cut.

Survival

The median OS was 13.9 months (95% CI: 10.6 to 17.8)
(figure 2B), and 12-month OS rate was 54.0% (95% CI:
45.6% to 61.6%). In an analysis of survival by response
at 1.5 months after lifileucel infusion (first planned
response evaluation), the median OS in responders was
NR (95% CI: 22.5 months to NR) (online supplemental
figure 4). The median PFS was 4.1 months (95% CI: 2.8 to
4.4) (figure 2C); the 12-month PFS rate was 28.3% (95%
CIL: 20.8% to 36.3%).

Post hoc analyses

In the subset of 83 patients who were primary refractory to
prior anti-PD-1/PD-L1 therapy by study criteria, lifileucel
produced an ORR of 31.3% (95% CI: 21.6% to 42.4%),
with 6 CRs (7.2%) and 20 PRs (24.1%). Forty (48.2%)
of these patients had best response to lifileucel of SDor
non-CR/non-PD, and 13 (15.7%) had PD; four patients
were non-evaluable. Median DOR was NR (95% CI: 15.1
months to NR) for this subpopulation. Using SITC Immu-
notherapy Resistance Taskforce criteria, 109 patients
(71.2%) were considered primary resistant to prior anti-
PD-1/PD-L1 therapy, with an ORR of 33.0% (95% CI:
24.3% to 42.7%) and median DOR NR (95% CI: 12.5
months to NR).

In patients who received prior anti-PD-1 and anti-
CTLA-4 combination, the ORR was 26.8%, and median
DOR was NR (95% CI: 4.1 months to NR). In patients
who received any prior anti-CTLA-4 treatment, the ORR

for lifileucel was 32.8%, and in patients who received anti-
CTLA-4 therapy as last treatment prior to lifileucel, ORR
was 31.8%.

There was no difference in TIL dose manufactured
across anatomic sites of resection (online supplemental
figure 5A). Target lesion SOD reductions were seen
across the range of total TIL doses (online supplemental
figure 5B).

Safety

All patients in the Safety Analysis Set (N=156) experienced
=1 TEAE (any grade) during the course of the study. Grade
3/4 TEAEs occurring in 230% of the patients included
thrombocytopenia (76.9%), anemia (50.0%), and febrile
neutropenia (41.7%) (table 3). The TEAE profile was
consistent with the underlying disease and known safety
profiles of NMA-LD and IL-2 regimens and was similar
between cohorts. Anaphylactic and infusion-related reac-
tions that were reported by the investigator as related to
lifileucel specifically were seen in 2 (1.3%; grade 3/4)
and 6 (3.8%; grade 1/2) patients, respectively. Six deaths
occurred within 30 days after infusion, four of which
were attributed to AEs and two to PD. Of the four grade
5 TEAESs, three were assessed by the investigator as not
related to lifileucel but related to NMA-LD and/or IL-2
(ie, pneumonia, arrhythmia, acute respiratory failure)
and one as related to all components of the regimen (ie,
intra-abdominal hemorrhage). Tumors were resected
from diverse sites with minimal surgical morbidity; grade
3/4 tumor-resection AEs related to surgery were seen in 6
(3.2%) patients (online supplemental table 1).
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Figure 1

Efficacy outcomes for pooled Cohorts 2 and 4 (Full Analysis Set). (A) Best percentage change from baseline in

target lesion SOD. Thirteen patients in the Full Analysis Set are not included (nine had no post lifileucel target lesion SOD
measurements, and four had no acceptable target lesions by IRC). The horizontal dashed line indicates a 30% reduction in
target lesion SOD. (B) Time to first response, DOR, and time on efficacy assessment for confirmed responders (PR or better).
(C) ORR by subgroup per IRC assessment using the Response Evaluation Criteria in Solid Tumors V.1.1 criteria. 95% Cl is
calculated using the Clopper-Pearson exact test. CR, complete response; CTLA-4, cytotoxic T lymphocyte-associated protein
4; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; IRC, Independent Review Committee; LDH,
lactate dehydrogenase; ORR, objective response rate; PD, progressive disease; PD-1, programmed cell death protein 1; PD-L1,
programmed death-ligand 1; PR, partial response; SD, stable disease; SOD, sum of diameters; TPS, tumor proportion score;

ULN, upper limit of normal.

Most TEAEs were expected and manageable, and the
incidence decreased rapidly over the first 2 weeks after
lifileucel infusion (figure 3).

DISCUSSION

TIL cell therapy has emerged as a promising option to
treat advanced ICl-refractory solid tumors due to the
polyclonal nature of the infusion product targeting
different tumor antigens, which is thought to atten-
uate the potential for immune escape via loss of target
antigen expression by neoplastic cells. However, few
prospective studies have investigated the efficacy and
safety of TIL cell therapy after disease progression on
ICI and targeted therapy, the current standards of care
in advanced melanoma. In the current Phase 2 trial that
included 153 patients enrolled in two consecutive cohorts
in the ICI era, one-time lifileucel treatment using cryo-
preserved products demonstrated an ORR of 31.4% and
median DOR was NR at a median study follow-up of 27.6
months—a marked improvement over the therapies
available for patients in the post-ICI setting. Durability
of responses and deepening of responses over time are
consistent with ongoing antitumor activity of persisting
tumor-specific TIL clones, further supporting the use of
lifileucel as a novel treatment option in this patient popu-
lation to address a highly unmet need.

Existing and recently approved therapies have shown
limited benefit in the post-ICI setting in advanced mela-
noma. Studies assessing combination anti-CTLA-4 and
anti-PD-1 therapy after anti-PD-1/PD-L1 therapy failure
have been performed in ipilimumab-naive patients®' or
have included patients whose disease has progressed after
adjuvant anti-PD-1 treatment only* and sometimes used
immune-related RECIST criteria-based responses. The
patients in these studies were generally not as heavily
pretreated as those in the present study, thus precluding
efficacy comparisons. The recently approved combina-
tion of anti-LAG3 and anti-PD-1 antibodies (relatlimab
plus nivolumab) and investigational anti-LAG3 antibody,
fianlimab, in combination with cemiplimab have shown
only modest response rates when administered as second-
line treatment after progression on ICI therapy.”**’ Simi-
larly modest response rates were observed in a small
retrospective analysis of second-line anti-CTLA-4 therapy
after progression on first-line relatlimab and nivolumab,
suggesting emergence of cross-resistance to subsequent
therapy after disease progression on ICL”'

In the context of these recent data and the lack of data
from appropriately sized prospective, multicenter, inde-
pendently reviewed RECIST-based studies in this setting,
an ORR of 31.4% with lifileucel, with nearly half of the
responses maintained =18 months in heavily pretreated
patients in the post-ICI and targeted therapy (where indi-
cated) setting, is encouraging. Further, in patients who
achieved a response at 1.5 months after lifileucel infusion
(time of first efficacy assessment), median OS was NR,
suggesting that early response to lifileucel may be predic-
tive of long-term outcomes and may be a good indicator
of sensitivity, in contrast to ICI where imaging results at a
similar time point can be misleading.”

In the present study, some notable differences were
observed in the baseline characteristics of patients in the
later-enrolled Cohort 4 compared with Cohort 2, which
included a higher proportion of patients with >3 lesions,
elevated LDH, and liver and/or brain metastasis. In addi-
tion, patients in Cohort 4 received nearly twice the cumu-
lative duration of prior anti-PD-1/PD-L1 therapy. These
indicators of greater disease burden and more difficult-to-
treat disease in Cohort 4, many of which are well-known
negative prognostic factors for response and survival in
patients with advanced melanoma treated with ICI,53 54
may have contributed to the differences in the ORR point
estimates and median DOR, although the 95% CI were
overlapping.

Although the eligibility criteria (same for Cohorts
2 and 4) allowed for patients to receive lifileucel after
progression on first-line ICI, the median number of prior
lines of therapy was 3.0. As illustrated in online supple-
mental figure 3, most patients received multiple regimens
of ICI-based therapy prior to receiving lifileucel. In addi-
tion, as shown in multivariable analyses, favorable clinical
characteristics of lower tumor burden (ie, target lesion
SOD <median, normal LDH) are associated with greater
likelihood of response. The ORR of 31.4% in heavily
pretreated patients in this study is encouraging compared
with response rates of 29% in patients treated with anti-
CTLA-4 and anti-PD-1 therapy after firstline ICI treat-
ment failure.”' The use of lifileucel after first progression
on ICI may thus represent a unique opportunity to inter-
vene with a one-time therapy that can lead to durable
responses.

Patients whose disease progresses after combination
ICI therapy and BRAF/MEK inhibitors (when appro-
priate) have no effective therapeutic options that give
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Figure 2 DOR in confirmed responders (PRor better) by IRC assessment per Response Evaluation Criteria in Solid Tumors
V.1.1 (A), OS (B), and PFS (C) for pooled Cohorts 2 and 4. DOR, duration of response; IRC, independent review committee, NR,
not reached; OS, overall survival; PFS, progression-free survival; PR, partial response.
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Table 3 TEAEs occurring in 230% of the patients (Safety

Analysis Set (N=156))*

clinically meaningful results. Lifileucel was efficacious in
this subset of patients (ORR: 26.8%), which constituted

53.6% of the entire cohort, and thus, lifileucel could be
considered as their next line of therapy.

Preferred term, n (%) Any grade Grade 3/4
Thrombocytopenia 129 (82.7) 120 (76.9)
Chills 117 (75.0) 8 (5.1)
Anemia 97 (62.2) 78 (50.0)
Fever 81 (51.9) 17 (10.9)
Neutropeniat 66 (42.3) 45 (28.8)
Febrile neutropenia 65 (41.7) 65 (41.7)
Hypophosphatemia 58 (37.2) 41 (26.3)
Leukopeniat 54 (34.6) 42 (26.9)
Hypotension 52 (33.3) 17 (10.9)
Fatigue 51 (32.7) 6 (3.8)
Lymphopeniat 49 (31.4) 38 (24.4)
Diarrhea 48 (30.8) 2(1.3)

*Other relevant events: Grade 3/4 TEAEs commonly observed

with cellular therapies or IL-2 included immune effector cell-
associated neurotoxicity syndrome and cytokine release syndrome
(investigator-assessed, no confirmatory serum cytokine levels
measured) in one patient, and capillary leak syndrome (due to IL-2)
in seven patients. Grade 3/4 uveitis was reported in three patients.
TAIll patients had grade 4 laboratory abnormality per the Common
Terminology Ciriteria for Adverse Events V.4.03 for leukopenia,
neutropenia, and lymphopenia during the treatment-emergent
period. Only clinically significant laboratory abnormalities as per
investigators were reported as adverse events.

IL-2, interleukin-2; TEAE, treatment-emergent adverse event.

600

In addition, the ORR was 31.83% in the subset of
patients who were primary refractory to anti-PD-1/PD-L1
therapy per the study criteria, consistent with earlier
observations.” Notably for patients with disease defined
as primary resistant per the SITC Immunotherapy Resis-
tance 'l‘askforce,48 the ORR was 33.0%, and median DOR
was NR (95% CI: 12.5 months to NR). The efficacy of lifi-
leucel in these patient subsets suggests that lifileucel is a
viable option for patients progressing after first-line ICI
monotherapy and in those progressing after combination
therapy.

Recently, the Netherlands Cancer Institute reported
results of arandomized Phase 3 clinical trial of autologous,
in vitro expanded, non-cryopreserved TIL compared with
ipilimumab in 168 patients with unresectable or meta-
static melanoma who had received a maximum of one
prior line of systemic therapy (86% had received prior
anti-PD-1 therapy (firstline or adjuvant)). This study
met its primary endpoint with a 6-month PFS rate of
53% in patients treated with TIL cell therapy compared
with 21% in those treated with ipilimumab. An ORR of
49% was seen with TIL cell therapy compared with 21%
with ipilimumab.” Consistent with these earlierline
clinical findings, biological findings, particularly anti-
PD-l-induced immunoediting, loss of neoantigens and
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Figure 3 Incidence of AEs over time (Safety Analysis Set).*
new onset of the same AE at different time points. If multiple
of toxicity grade decrease of the same AE that had not been

All occurrences of AEs were counted if a patient experienced a
records were reported on the electronic case report form because
resolved, then the event was counted once with the highest grade

reported. *Fourteen events were reported after month 12 (grade 1, n=6; grade 2, n=6; grade 3, n=1, grade 5, n=1). AE, adverse

event; D, day; M, month.
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neoantigen presentation, and associated relative paucity
of neoantigen-reactive cells within final TIL products of
patients with prior anti-PD-1 exposure,™ ** " add weight
to consideration of intervention with lifileucel early in the
treatment course.

In the recent DREAMseq trial, ICI therapy (nivolumab/
ipilimumab) preceding ~ BRAF/MEK  inhibitors
(dabrafenib/trametinib) yielded a substantially higher
2-year OS rate (72%), longer median DOR (NR), and
higher rate of ongoing responses (88%) compared with
patients who received BRAF/MEK inhibitors preceding
ICI therapy (2-year OS: 52%, median DOR: 12.7 months,
ongoing responses: 51%).”® Adoption of ICI use before
BRAF/MEK inhibitors based on this study has been a
paradigm shift in the management of advanced mela-
noma. A long-term follow-up analysis of patients treated
by the National Cancer Institute Surgery Branch going
back to the pre-ICI and BRAF tyrosine kinase inhibitor era
showed an inverse relationship between response to TIL
and prior anti-PD-1 therapy or BRAF/MEK inhibitors.** A
higher rate of durable responses and melanoma-specific
survival was demonstrated, especially in the ICI-naive
population receiving TIL, driven by firm biological ratio-
nale as recently shown by Levi et al”® In PD-1 inhibitor-
naive patients, treatment with lifileucel in combination
with pembrolizumab produced an ORR of 60% (CR rate,
30%),” supporting the potential for improved response
rates, including CR rates, with earlier TIL cell therapy.
Nevertheless, lifileucel produced durable responses and
a favorable safety profile across subgroups of heavily
pretreated patients with high tumor burden, regardless of
age, BRAF mutation status, PD-L1 status, baseline ECOG
PS status, and presence of liver and/or brain lesions at
baseline, which supports a potential benefit for a broad
population of patients with melanoma.

In line with prior reports,” ** TEAEs were consistent
with the known safety profiles of NMA-LD and IL-2, with
a majority of TEAEs occurring within the first 2 weeks
postlifileucel infusion and no new safety signals reported
in the combined analysis. The transient and manageable
nature of AEs support the potential benefit of one-time
treatment with lifileucel.

Lifileucel was successfully manufactured for 94.7% of
the eligible resected tumors, reflecting the ability to manu-
facture lifileucel using tumors from diverse anatomic
sites and supporting the feasibility and scalability of the
22-day GMP process. The short-duration manufacturing
process (compared with a historical production time of
5-7weeks™) may benefit patients who have exhausted all
approved treatment options. Rapid transition of TIL cell
therapy from clinical trials into clinical practice will allow
broader access, and the success of the treatment regimen
will require close coordination across multidisciplinary
teams, including surgeons, medical oncologists, and
cell therapy physicians. Surgical best practices for tumor
resection for TIL manufacturing are well established to
address possible practice variations.”’ Further innova-
tion is underway to develop TIL regimens that use IL-2

analogs to enhance antitumor responses by continuous
support of growth and activity of the infused TIL product,
but also mitigate the toxicities associated with currently
available recombinant IL-2. Moreover, efforts to reduce
the doses of available cytotoxic agents or develop novel
lymphodepletion regimens may allow for broader use.

This single-arm, non-randomized, uncontrolled, non-
blinded study design has its inherent limitations that
preclude comparative assessment of the observed PFS
and OS. In addition, the post hoc pooled analyses were
intended to strengthen the results and allow for more
meaningful subgroup analyses, given that eligibility
criteria and the clinical intervention remain unchanged
across the two cohorts.

In summary, one-time treatment with lifileucel TIL cell
therapy demonstrated clinically meaningful activity in
heavily pretreated patients with advanced melanoma with
a high tumor burden and advanced disease in a larger
population and with a longer follow-up duration, consis-
tent with data from the previously published Cohort
2. Responses were durable and AEs were transient and
manageable in a population with traditionally difficult-to-
treat disease that currently has no approved treatments.
These findings thus support the potential of lifileucel to
fulfill a large unmet medical need for novel therapeutic
options distinct from ICI in patients with advanced
melanoma.
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