4/15/2024

e [CC ¢ European Lung
Cancer Congress 2024

LBA1 - Durvalumab in Combination

with Chemoradiotherapy for Patients

with Unresectable, Stage Ill NSCLC:

Final Results from PACIFIC-2

Jeffrey D. Bradley,' Shunichi Sugawara,2 Ki Hyeong Lee, Gyula Ostoros,*

Ahmet Demirkazik,5 Milada Zemanova,® Virote Sriuranpong,’ Ana Caroline Zimmer Gelatti ®
Juliana Janoski de Menezes,? Bogdan Zurawski,'* Michael Newton,"! Pratibha Chander,!!
Nan Jia,'2 Zofia F. Bielecka,'® Mustafa Ozgiiroglu*

'Department of Radiation Oncology, University of P P phia, PA, USA; 2D of Pulmonary Medicine, Sendai
Kousei Hospital, Sendai City, Japan; *Chungbuk National University Hospital, Chungbuk National University College of Medicine,
Cheongju, Republic of Korea; “Koranyi National Institute for TB and Pulmonology, Budapest, Hungary; “School of Medicine, Ankara
University, Ankara, Turkey, ®Department of Oncology, First Faculty of Medicine, Charles University and General University Hospital,
Prague, Czech Republic; "Department of Medicine, Faculty of Medicine, Chulalongkam University, Bangkok, King Chulalongkorn
Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand; ®Hospital S&o Lucas PUC/RS, Grupo Oncoclinicas, Porto Alegre,
Brazil; *Hospital Nossa Senhora da Conceigdo, Porto Alegre, Brazil, “Department of Qutpatient Cl , Professor Fi
Lukaszezyk Oncology Center, Bydgoszcz, Poland; !'AstraZeneca, Gaithersburg, MD, USA; "?AstraZeneca, Waltham, MA, USA;
VAstraZeneca, Warsaw, Poland; istanbul University—Cerrahpaga, Cemahpasa School of Medicine, Istanbul, Turkey

Organisers Partners

ESTRO ()

@1
"ETOP-IBCSG

PARTNERS

Disclosures

o Personal financial interests: None
o Institutional financial interests: Varian Medical Systems
» Other: AstraZeneca, Genentech, Mevion Medical Systems, Varian Medical Systems

o Funding: The PACIFIC-2 study (NCT03519971) was sponsored by AstraZeneca

an Lung
ser Congress 2024




4/15/2024

Background

o Inthe PACIFIC trial, concurrent CRT followed by 12 months of consolidation durvalumab resulted in sustained 5-year OS and PFS
improvement, and is considered the global standard of care for patients with unresectable, stage 1l NSCLC™

o However, approximately 15-30% of patients may not be eligible to receive consolidation durvalumab due to disease progression during or
immediately after cCRT, radiation pneumonitis, or other adverse events>?

e Thereis preclinical evidence that supports starting IO concurrently with CRT, based on a hypothesized synergistic effect for concurrent
administration of |0 and radiotherapy, %14 which may:

— provide an opportunity to benefit patients who may progress on CRT alone0.1s
— increase the rate and depth of response, potentially leading to prolonged clinical benefit'®'s

©  PACIFIC-2is the first phase 3 study designed to assess the efficacy of concurrent IO (i.e., durvalumab) plus CRT (IO+CRT) followed by
consolidation IO in patients with unresectable, Stage Il NSCLC1
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Study design

PACIFIC-2 (NCT03519971)is a phase 3, randomized, double-blind, placebo-controlled, multicenter, global study of
durvalumab + CRT followed by durvalumab versus placebo + CRT followed by placebo

I0+CRT Consolidation

o

Patient population CR, PR, or SD at Primary endpoint
» Locally advanced, unresectable DurvalunlatsJ ?%OR?Q b 16 weeks? Durvalumab
(Stage lll) NSCLC :=219 until progression ©  PFSby BICR per RECIST v1.1

Randomized Key secondary endpoints

» 08, ORR,! 0524

» PFS2 DoR, TDDM, DCR, PK,
health-related QoL

o Safety’ and tokrabifty
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o ECOG/WHO performance status
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Stratification factors

o Age (<65 vs 265 years)

o Stage (IlA vs lIIB/C)

CR, PR, or SD at
16 weeks™
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Key baseline patient characteristics (ITT population)

Age group (years), n (%)
<%0

250 Jo <€5
285 lo <75
275
Median age (range), years
Sex, n (%)
Male
Female
Race, n (%)
White
Black or Afican Amenzen
Asian
Amencan Indan cs Alaska Native
Other
ECOG/WHO PS, n (%)
0~ Normal activity
1-Resincted actmly
Histology type, n (%)
Squamous
Non-squamous
PD-L1 status, n (%)
<1% (negative)
21% (posilive)
Unknown
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Drvalumab + CRT

Placsbo + CRT
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6 (33 (B0 Distant metastases
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Durvalumab # CRT
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1603
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Placebo +CRT
{n=108)
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14 (128)
60 {50
BEED

108 2.1}
109

“PO-LY tashog was retospectve and performed cerratly
1Pt the € edbon of Ina AJCC Cancer Staping Manual

Key patient disposition (ITT population)

CRT disposition

Patlents who recelved CRT, n (%)
Cisplalin‘etoposide
Carboplativpecitaxel
Pemelrexedicisplatin
Pemelrexedicarboplatin
Radiation therapy

Patients who completed CRT, n (%)

Patients who discontinued CRT, n (%)
Adverse event
Discase progression
Palient decision
Olher

Durvalumabrplacebo  disposition

Patients who received durvalumabiplacebo, n (%)

Patients who discontinued durvalumabiplacebo at any time, n (%)

Adverse event
Drszase progresswon
Pafien! decinn

Devel of study specific cnlena

Other
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Dusvalumab '+ CRT Placebo + CRT
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23(105) 8839
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Durvalumab + CRT Placebo + CRT

(n=219) (n=109)
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PFS by BICR (ITT population)

10 - ‘Durvalumab + CRT
No. events / no. randomized patients (%) 1471219 (67.1) 80/109 (73.4)
08 mPFS, months (95% Cl) 13.8(9.5,16.9) 9.4(7.5,16.6)
2 HR (95% Ci) 0.85(0.65, 1.12)
‘s 0.6 P-value* 0.247
g
E 0.4
o
S
0.24 —— Durvalumab +CRT
—— Placebo +CRT
0.0 T T T 1 T T T T T T ) T T T 1 T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66
No. atrisk: Time from randomization (months)

Durvalumab+ CRT 219 199 145 124 102 94 83 75 69 64 60 59 58 50 49 47 43 28 24 10 2 0 0
Placebo+ CRT 109104 72 58 44 38 34 32 28 26 25 24 24 24 24 23 19 15 12 7 3 1 0

Per REGST vi.1. Tk marks on s curws indeats censored cbsenvations.

- ‘ BICR, binded Mepmﬁ\'f cerirol revew; CL confidante rterval, HR, hazard rete; *Based on the Lun und Delets spproach thal approvimates he O'Bnen
European Lung 1T, bebona-eal, MPFS, medan PFS. FFS, progression-fue sunvial, RECIST, Flamingspending hinctones, the 2-sided p-visue Loundary for declaring
Cancer Congress 2024 Response Evaiefion Crlena m Sokd Tumoss slalsleal signbcance 3 0.0416 for an overs! §% oipha

PFS by BICR (ITT population), subgroup analysis

Subgroup ] HR(95% Cf* Subgroup : n R A HR (95% Cip
All patisnts fee.:} —e—iy 085 065, 1.12) Al patients k2] I—O——E—( 066 065, 1.12)
Planned chemotherapy Dh’;:u stage (AJCC 6 ed) - i _—"
Catbopialin 2 (hiediss, 084 P62, 113 - e ST o 8 il 17))
Cisplatin L] (oo H 0 PR, 189 Histology ;
Planned radiation therapy Squamous 174 —— 091 064, 132)
Intensily-modulated w2 i i 062 P61, 1.11) Non-squamous 154 —_— 080 053, 123)
Admensonal conformal (i3] } ) 105 P56 206) VHO performance status
Race 0~ Mormai actity 151 —— 075 080, 1.14
1 —Restncled activi 177 e 054 065, 137)
Whte o) ety 073 %2, 104 e | P, 13
Black o Afnzan Amencen 2 NG NC 1% 173 [ S— 063 P61, 130)
Asian 104 e ——— 104 085, 1.70) <i% 12 b 077 050, 123)
Other 9 NC NG Unknawn k<] 0682036, 194
i EG? :lmmm 13 050 0.14, 171,
Female e = 1 047025009 NZZ’J.',-L 72 . 0% P, wao;
Mee 2% (T eaa 106 077, 1.45) Ucknown 19 e 00 060, 137)
Age at randomization Reglon
<66 years 167 e 066 {46, 096) Aca 104 e 104 0 €6, 1.70)
265 years 141 s 122 081, 167) Eurps 154 et 064p.43,099)
South Amenca 0 [ 1121 067,228)
Smoking statuw Planning target volume
Smoker e Lo d 091068, 124 2450 e 16 ————— 127 085, 191)
Non-smoker ] L B 069 036, 134 <450 e 160 ————y 059 040, 068)
r + T ]
0 05 10 15 20 0 05 10 15 20
Favors durvalumab < HR P Favors placebo Favors durvalumab — <eessmmssem HR = esssssssee  Favors placebo
Per RECST w1 1. ARS of <1 favors curvalumab end 5 assecrated it a longar event-bes sunival than placeto
. Tha sz o cecka i proportonsl 43 the numberof everts. The gray band repressnis g 95% 1 07 the man PFS MR
é BICR. tindad independert contral revienr, CL conddence ntonval 1TT, For sl petarts, 9 analyse i bossd on e man siatfed anahais whia, for he subgroups, e HA 0nd Cl wsre caiculalod
European Lung titien o aiatle, HR, eoard rato, PFS, progreasasne wing enursiatied Cox i hazarcs model, wih Soatment 2 he only covanala and bes hendled by Eon apprezch
e C C Cancer CUI‘:QX\?SS 2024 98 sunivel . Respence Evaluaton Criena in Sofid Tumors "HRs o 85% Cis wirs not calcuiatd f 2 subgroup hed fewer 1an S events in each trestmant arm




4/15/2024

OS and ORR (ITT population)

1.0 4=

No. events / no. randomized patients (%)
m0S, months (95% Cl)

.8
8 0 HR (95% Cl)
"5 0.6 4 P-valse’
£
8 04
(=]
a

0.2+ —— Durvalumab +CRT
—— Placebo +CRT

1421219 (64.8)
36.4(26.2, 45.6)
1.03(0.78, 1.39)

0.823

0-0 1 T T T T T T T T T
12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66

Time from randomization (months)

219 207 191 177 160 152 141 132 126 120 114 111 107 100 95 94 89 75 49 31 15 1 0
109 106 98 95 87 83 75 66 62 57 51 47 4

0 3 6 9

No. atrisk:
Durvalumab + CRT
Placeho + CRT

There was no difference in ORR between the durvalumab (60.7%; 95% Cl: 53.9, 67.2) and placebo (60.6%; 95% Cl: 50.7, 69.8) arms (p=0.976).

elcc ¢ European Lung % Coikder
Cancer Congress 2024~ ORR.<b

A resparce fate

)
=

T T T T T

43 43

@ tderval, MR, hazard rabo, TT, mlsrbontoduat mOS, median GS; 08, verol swvivl,

43 39 35

T T T T 1

2T 171 9 2 0

69/109 (63.3)
295232, 45.1)

04 CRT

Tk merks on he cunves indicale censored ctsenvatons.

*The 2-ordend p value boundary kir dactaring statsteal signficance & 45%
o 5% dapanang on s prevas lavels of the multphs estng procedurs.

OS (ITT population), subgroup analysis

B

Al patients k] = 103 078, 139)
Planned chemotherapy
Caboplatn 779 —— 101 75, 128
Caplatn E Loy — 100 45,279
Planned radiation therapy
Intensily-modulaled 0 et 100 973,150}
3.dmensional conformal € L 1 R 111 058, 224
Race
White 20 it 091 &7, 117)
Black or Afrcen Amencan 2 NC NC
Asan 104 ] 132 060,224
Other 19 NC Ne
Sex
Female 2 Lararaer = | 086 0%, 129
Md= 246 e 116 084, 162)
Age at randomization
<66 years 167 —— 08 P57, 123
265 years 41 e 135 068,217
Smoking status
Smoker 75 —— 105 077, 145
Non-smoker 5 e 080 45, 184
0 10 20 30

Favors durvalumab —<feeemmem o sssss=m=@s  Favors placebo

T curbidercn vtarad, T, wtenbon b Feat NS, rat calcutable, HA,
hazerd rabo, O, sl sunival
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. Subgroup. n
Al patients ‘
Disease stage (AJCC 6% ed)

ma 123

e 25
Histology

Squamous 174

Nor-squamots 154
W/HO performance status

0 - Mormat actaty 151

1 ~Reslncled actvily 177
PO-L1 status

2% 173

<% 122

Unknown k<)
EGFR mutation

Posttive 13

Negatve 172

Unbnown 143
Region

A 104

Europe 154

South Amenca 0
Planning target volume

2450 e 162

<450 e 180

Favors durvalumab

G o e Favors placebo

HR (85% I
103 078, 1.39)
L 087 055, 143
== 113 080, 18¢)
et 102 071, 150)
Ly = 101 065, 1€0)
o ) 078 051, 121)
e ———— 127 (087, 190)
e g 106 070, 160)
—e— 095 061, 153)
124 054, 298)

NC Ne
U | 112075, 170)
T 093 061, 145
—_— 132 08D, 224
——t 065 045, 1.05)
4169 090, 3 41)
ey 114077, 173)
e 089 (059, 1.%)

10 20 30

AR of <t favors dunvalumab and s assuceled Wit a kinger event§2o sunival than placeto
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Summary of AEs (safety population)

AE category, (%) Durva::;nza:; )+ CRT Plac(:‘!:: JB;JRT
Any AE 216 (98.6) 108 (100)
Maximum grade 3 or 4' 117 (53.4) 64(59.3)
Outcome of death 30(137) 11(10.2)
SAE 103 (47.0) 56 (51.9)
Any AE leading to discontinuation of durvalumab/placebo’ 56 (25.6) 13(12.0)
0 to <4 months from start of lreatment (approximates the duration of [O+CRT and ends at the first post-baseline scan) 31(142) 6(5.6)
>4to <16 months from start of treatment (approximates the duration of consolidation |0 in the SoC PACIFIC regimen) 12(5.5) 6(5.6)
>16 months from start of treatment (approximates treatment beyond the duration of lidation [ in the SoC PACIFIC regimen) 13(5.9) 1(0.9)
e  Themost treatment gent AEs with durvalumab + SoC CRT were:
—  Anemia (42.0%), p itis or radiation p itis (28.8%), neulropenia (27.4%), and nausea (25 6%)
e Themost treatment: gent AEs vith placebo +SoC CRT were:
—  Anemia (38.0%), constipation (28.7%), pneumonitis or radiation p itis (28.7%), and neutropenia (25.9%)
e  Combined rates of p itis or radiation p itis were similar in the durvalumab am (28.8%) and placebo am (28.7%)
—  Grade 23 p ilis or radiation f itis d in 10 patients (4.6%) in the durvalumab am and 6 (5.6%) in the placebo amm
L g AE, attierse everd, CRY, chemoraciotherepy; CTCAE, Common Psr CTCAE VS 0.
elcc ® pomun, ,, Iz et
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AEs based on timepoints (safety population)

: (n=219) (n=108) (n=219) (n=108) (n=218) (n=108)
Any fime 216(986) 108 (100) 117 (53.4) 64(59.3) 30(137) 11(102)
Oto <4months’ 216/(986) 07000 | 125(571) 57 (528) 15.(6.8) 546 |
>4to 516 months? 142(648) 74(685) 34 (155) 18(148) 5(23) 546)
>16 months? 67 (306) 32(296) 16(73) 13(120) 1046 1009)

Type of fatal AEs based on of onset 0 to <4 months

Prstord tom, n (1) ol SR e

Infectionsfinfestations 6(2.7) 0

Cardiac disorders 1(0.5) 1(0.9)
Respiratory, thoracic, and mediastinal disorders! 7132) 3(28)
Injury, poisoning, and procedural complicati 1{0.5) 1(0.9)

e From 0 lo <d months, infeclion was the primary driver of difference in fatal AEs

Per CTCAE VS (1

TPaknks wih muliple events i tha same calegory are counted only once inthal calagary Palisnts with events in 21 calagory 2m counted onco
n eaxh of Bise calegones Indludes all AES wih an onset dole orpre-treatment AES that increase in severty on or aler e date of frst doge of
rerdoinezed bsatment and up lo and includng S0 days olloming e dats of lact dase of randamized Yealment of up 1 the dale of indaten of g
Frst sutsequent tnerepy thichewer oncurs finsg. TManmum grode 2/4 exciudes any patorls who expenianced any AE of maumuin CTCAE

.‘ #E. adwerse evard, CRT, chemoradintisrary. CTCAE, Cormmen oRde 5 n e comespancing bme penod $Approximales Ve durskon of O+CRT end onds at the frat pestbaselne scan. SApprovmates te
European Lung Termdogy Crisna for Ardvorse Eveab, 1), immunaheragy, duraton of consehdaton 10 11103 56G PACFIC regimen SARpmasitais Sealment beynd e durabon of corgclidation 10 1n Iz oG PACFIC
C Cancer Congress 2024 SAE, st adherze emnt SoC, stendasd of cans regmen § of pulmenary in§ Q3%) pateris in b duraiumad arm s 0 mihe placebo am.

12



4/15/2024

In PACIFIC-2, lO+CRT followed by consolidation 10 did not significantly improve PFS for patients with unresectable, Stage Il NSCLC
— There was no OS benefit of treatment with IO+CRT followed by consolidation 10
@ Inthe first 4 months of treatment (IO+CRT), a higher number of AEs leading to death or discontinuation occurred in the durvalumab arm

© Rates and severity of pneumonitis or radiation pneumonitis were similar between groups, and safety and tolerability were consistent with the
known profiles for each treatment

@ Concurrent CRT followed by consolidation durvalumab (i.e., the PACIFIC regimen) remains the standard of care for patients with unresectable
Stage lll NSCLC!-3

3
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Tumor Treating Fields therapy with standard systemic
therapy versus standard systemic therapy alone in
metastatic non-small-cell lung cancer following progression
on or after platinum-based therapy (LUNAR): a randomised,
open-label, pivotal phase 3 study

Ticiana Leal, Rupesh Kotecha, Rodryg Ramlay, Li Zhang, Janusz Milanowski, Manuel Cabo, Jaromir Roubec, Lubos Petruzelka, Libor Havel,
Sujith Kalmadi, Jeffrey Ward, Zoran Andric, Thierry Berghmans, David E Gerber, Goetz Kloecker, Rajiv Panikkar, Joachim Aerts, Angelo Delmonte,
Miklos Pless, Richard Greil, Christian Rolfo, Wallace Akerley, Michael Eaton, Mussawar Igbal, Corey Langer, on behalf of the LUNAR Study Investigators*

Summary

Background Tumor Treating Fields (TTFields) are electric fields that disrupt processes critical for cancer cell survival,
leading to immunogenic cell death and enhanced antitumour immune response. In preclinical models of non-small-
cell lung cancer, TTFields amplified the effects of chemotherapy and immune checkpoint inhibitors. We report
primary results from a pivotal study of TTFields therapy in metastatic non-small-cell lung cancer.

Methods This randomised, open-label, pivotal phase 3 study recruited patients at 130 sites in 19 countries. Participants
were aged 22 years or older with metastatic non-small-cell lung cancer progressing on or after platinum-based therapy,
with squamous or non-squamous histology and ECOG performance status of 2 or less. Previous platinum-based
therapy was required, but no restriction was placed on the number or type of previous lines of systemic therapy.
Participants were randomly assigned (1:1) to TTFields therapy and standard systemic therapy (investigator’s choice of
immune checkpoint inhibitor [nivolumab, pembrolizumab, or atezolizumab] or docetaxel) or standard therapy alone.
Randomisation was performed centrally using variable blocked randomisation and an interactive voice-web response
system, and was stratified by tumour histology, treatment, and region. Systemic therapies were dosed according to
local practice guidelines. TTFields therapy (150 kHz) was delivered continuously to the thoracic region with the
recommendation to achieve an average of at least 18 h/day device usage. The primary endpoint was overall survival in
the intention-to-treat population. The safety population included all patients who received any study therapy and were
analysed according to the actual treatment received. The study is registered with ClinicalTrials.gov, NCT02973789.

Findings Between Feb 13, 2017, and Nov 19, 2021, 276 patients were enrolled and randomly assigned to receive
TTFields therapy with standard therapy (n=137) or standard therapy alone (n=139). The median age was 64 years
(IQR 59-70), 178 (64%) were male and 98 (36%) were female, 156 (57%) had non-squamous non-small-cell lung
cancer, and 87 (32%) had received a previous immune checkpoint inhibitor. Median follow-up was 10-6 months
(IQR 6-1-33.7) for patients receiving TTFields therapy with standard therapy, and 9-5 months (0-1-32-1) for patients
receiving standard therapy. Overall survival was significantly longer with TTFields therapy and standard therapy than
with standard therapy alone (median 13-2 months [95% CI 10-3-15-5] vs 9-9 months [8-1-11. 5]; hazard ratio [HR]
0.74 [95% CI 0-56-0-98]; p=0-035). In the safety population (n=267), serious adverse events of any cause were
reported in 70 (53%) of 133 patients receiving TTFields therapy plus standard therapy and 51 (38%) of 134 patients
receiving standard therapy alone. The most frequent grade 3-4 adverse events were leukopenia (37 [14%] of 267),
pneumonia (28 [10%]), and anaemia (21 [8%]). TTFields therapy-related adverse events were reported in 95 {71%) of
133 patients; these were mostly (81 [85%]) grade 1-2 skin and subcutaneous tissue disorders. There were three deaths
related to standard therapy (two due to infections and one due to pulmonary haemorrhage) and no deaths related to
TTFields therapy.

Interpretation TTFields therapy added to standard therapy significantly improved overall survival compared with
standard therapy alone in metastatic non-small-cell lung cancer after progression on platinum-based therapy without
exacerbating systemic toxicities. These data suggest that TTFields therapy is efficacious in metastatic non-small-cell
lung cancer and should be considered as a treatment option to manage the disease in this setting.

Funding Novocure.

Copyright © 2023 Elsevier Lid. All rights reserved.

www.thelancet.com/foncology Vol 24 September2023



Articles

Research in context

Evidence before this study

A search of PubMed for (“tumor treating fields” OR TTFields OR
(alternating electric fields AND therapy)) AND (non-small cell
lung cancer) from Jan 1, 2003, to April 30, 2023, with no
language restrictions, identified one pilot phase 1/2 study
(EF-15; NCT00749346) of alternating electric fields delivered by
a portable medical device (NovoTTF-100L, Novocure, Haifa,
Israel) concomitant with pemetrexed. Patients recruited at
institutes in Switzerland in 2008 and 2009 had advanced
non-small-cell lung cancer progressing on previous therapy;
90% had received a platinum-based treatment. The study
found that adding Tumor Treating Fields (TTFields) therapy to
pemetrexed (a recommended second-line therapy when
patients were enrolled) had preliminary signs of efficacy,
including median progression-free survival of 22 weeks, median
overall survival of 13-8 months, and a 1-year survival rate of
57%. Skin inflammation was the only common device-related
adverse event, with mild (24% of patients) to moderate (2%)
dermatitis beneath the arrays, which generally improved with
the application of topical steroids, and no TTFields therapy-
related serious adverse events were reported. Preclinical studies
also suggested efficacy for TTFields in non-small-cell lung
cancer; treatment reduced non-small-cell lung cancer cell line
viability with maximum effect at a frequency of 150 kHz, and
this effect was additive with several different systemic therapy
agents. In addition, cell death induced by TTFields enhanced

Introduction

Metastatic non-small-cell lung cancer remains incurable
despite the introduction of many new and effective
therapies, including immune checkpoint inhibitors as
first-line therapy. Platinum agents are part of standard-
of-care systemic therapy, either in combination with or
after first line immune checkpoint inhibitor, or for
patients who cannot tolerate immune checkpoint
inhibitors."* However, once a patient'’s cancer has
progressed on platinum-based therapy, treatment options
to extend survival are limited. Current approaches
include other chemotherapy regimens, mainly docetaxel
with or without ramucirumab, or an immune
checkpoint inhibitor.!

New treatments are needed to improve survival in non-
small-cell lung cancer. Tumor Treating Fields (TTFields)
are electric fields that disrupt multiple intracellular
processes critical for cancer cell survival and proliferation.
TTFields therapy is delivered locoregionally and non-
invasively to the tumour site by a portable medical device
that uses two pairs of arrays placed on the skin of the
patient’s thorax (appendix p 30). TTFields therapy has
approval from the US Food and Drug Administration
(FDA) and has the Conformité Européenne mark for
glioblastoma on the basis of two randomised, pivotal,
phase 3 studies,* as well as for unresectable pleural
mesothelioma.’ TTFields therapy is not associated with
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antitumour immune responses and the effect of immune
checkpoint inhibitors in mouse lung cancer models. Clinical
studies of TTFields therapy have also been conducted in

six other oncology indications, including two randomised,
pivotal phase 3 studies in glioblastoma. One of these (EF-14;
NCT00916409) demonstrated significantly longer overall
survival in patients receiving TTFields therapy with standard-of-
care therapy, compared with standard-of-care therapy alone.

Added value of this study

To our knowledge, LUNAR is the first randomised, pivotal
phase 3 study to examine TTFields therapy for non-small-cell
lung cancer. Despite the advent of immune checkpoint
inhibitors, an unmet need remains for new options that can
extend survival without adding to disease or treatment burden
in second-line therapy and beyond for patients with metastatic
non-small-cell lung cancer. Before LUNAR, and since the OAK
study of atezolizumab in 2017 (NCT02008227), no phase 3
study enrolling patients irrespective of tumour driver mutation
status had shown a survival improvement after progression on
platinum-based therapy.

Implications of all the available evidence

These data warrant consideration of TTFields therapy as an
option for patients with metastatic non-small-cell lung cancer,
asan innovative first-in-class treatment method that can be
incorporated into daily life and added to existing therapies.

systemic toxicity; the most common device-related
adverse event is manageable skin irritation that occurs
due to skin contact with device components, not the
electric fields themselves.*” Additionally, patient-reported
outcomes from a randomised clinical study of TTFields
therapy in glioblastoma found no difference in health-
related quality oflife, with the exception of itchy skin, for
patients using the device on the scalp with chemotherapy
versus those receiving chemotherapy alone.®

Data from preclinical models of non-small-cell lung
cancer have shown that the maximal anticancer effects of
TTFields occur at 150 kHz (lower or higher frequencies
are less effective)® and include disruption of mitosis with
downstream induction of immunogenic cell death,
leading to an enhanced antitumour immune response.®*
Additionally, TTFields treatment has been shown to
amplify the effectiveness of immune checkpoint
inhibitors or taxanes in preclinical models,”" supporting
the integration of these treatments. These data, as well as
a pilot phase 1/2 study showing safety and feasibility in
pretreated patients with advanced non-small-cell lung
cancer receiving second-line treatment with pemetrexed,?
provided the rationale for the pivotal phase 3 LUNAR
study. Here we report the primary data from LUNAR,
which compared the addition of TTFields therapy to
standard systemic therapy (docetaxel or investigator’s
choice of immune checkpoint inhibitor) with standard
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systemic therapy alone in patients with metastatic non-
small-cell lung cancer progressing on or after platinum-
based therapy.

Methods

Study design and participants

LUNAR was a pivotal (the equivalent of phase 3 for
medical device studies), randomised, open-label clinical
study with 130 sites opened across 19 countries in North
America, Europe, and Asia (appendix pp 3-9). The study
design is shown in the appendix (p 31), and the full
protocol and statistical analysis plan are available as
supplementary material (appendix pp 37, 111).

An independent Data Monitoring Committee
(comprising an oncologist, pulmonologist, and
statistician) monitored data, assessed overall survival and
safety results at an interim analysis, and provided
recommendations to the sponsor. The protocol and all
amendments were approved by the relevant ethics
committee and competent authority at each participating
site. This study conformed to the ethical guidelines of the
1975 Declaration of Helsinki and was conducted in
compliance with good clinical practice guidelines
(EN ISO 14155:2011) and all relevant national and
regional regulations.

Eligible participants were adults (aged =22 years, to
meet the FDA definition of an adult patient according to
device regulations) with a histological or cytological
diagnosis of metastatic non-small-cell lung cancer
(squamous or non-squamous) whose tumours had
shown radiological progression at any site during or after
platinum-based systemic therapy. No eligibility
restriction or requirement was placed on the biomarker
status of a patient or tumour, or on previous treatments,
with the exception that all patients had received previous
platinum-based therapy. Patients who had progression to
metastatic disease within 6 months of completing
platinum-based therapy in the adjuvant setting were also
eligible. Eligibility stipulated an Eastern Cooperative
Oncology Group (ECOG) performance status of 0-2 and
a life expectancy of at least 3 months. Patients were also
ineligible if they had clinically significant (as determined
by the investigator) haematological, hepatic, or renal
dysfunction (defined as neutrophil count <1-5x109 cells
per L and platelet count <100x109 per L, bilirubin
>1-5 times the upper limit of normal [ULN], aspartate
aminotransferase or alanine aminotransferase [or both]
>2-5 times ULN [or >5 times ULN if the patient had
documented liver metastases], and serum creatinine
>1-5 times ULN).

A protocol amendment on April 7, 2020, allowed
inclusion of neurologically stable patients with treated
central nervous system metastases. Key exclusion criteria
were severe comorbidities (eg, clinically significant
haematological, hepatic, renal, or cardiac dysfunction),
cerebrovascular accident within 6 months of random-
isation, or an unrelated malignancy within 3 years of

entering the study (excluding stage 1 prostate cancer,
non-melanoma skin cancer, and in-situ cervical cancer or
breast cancer). All patients provided written informed
consent. Full eligibility criteria are listed in the
appendix (pp 10-11).

Randomisation

Patients were enrolled by the investigator. Within
28 days of providing informed consent, the investigator
assigned eligible patients to a standard systemic therapy
(an  immune checkpoint inhibitor [nivolumab,
pembrolizumab, or atezolizumab] or docetaxel) on the
basis of the investigator's best clinical judgement,
existing guidelines, availability, and according to
standard practice. Patients were randomly assigned (1:1)
to receive TTFields therapy to the thorax concomitant
with standard therapy or to receive standard therapy
alone. The choice of standard therapy was made
before randomisation. Randomisation was determined
centrally using variable blocked randomisation and an
interactive voice—web response system and stratified by
tumour histology (squamous or non-squamous),
treatment (docetaxel or an immune checkpoint
inhibitor), and region (North America, western Europe
and Israel, and eastern Europe). The allocation sequence
was generated by the sponsor. LUNAR was an open-
label study and treatment allocation was not masked.

Procedures

Standard therapies were dosed according to local practice
guidelines and instructions provided with each drug
over the period patients received treatment in LUNAR
(2017-22). The standard for docetaxel was intravenous
(75 mg/m?) administration over 1 h every 3 weeks.
Nivolumab was administered intravenously at 240 mg
every 2 weeks, 480 mg every 4 weeks, or as a bodyweight-
based dose. Pembrolizumab was administered as an
intravenous dose infusion at 200 mg every 3 weeks,
400 mg every 6 weeks (over 30 min), or as a bodyweight-
based dose. Atezolizumab was administered as an
intravenous infusion (840 mg every 2 weeks, 1200 mg
every 3 weeks, or 1680 mg every 4 weeks) over 1 h. All
standard systemic therapies were administered until
disease progression or unacceptable toxicity. Assessment
of tumour PD-L1 status was not mandated; however,
investigators reported PD-L1 expression test results in
case report forms if available.

TTFields therapy (150 kHz) was delivered continuously
to the thoracic region with the recommendation to
achieve an average usage of at least 75% of each day
(18 h/day) with the NovoTTF device system (device
manufactured by Novocure, Root, Switzerland; appendix
p 30); this usage threshold was associated with positive
clinical benefit in glioblastoma.® Array layouts were
determined by the investigator based on sex, disease
burden, and patient body size (appendix p 32) and were
modified as needed throughout the treatment period.
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Patients who initiated the study using the NovoTTF-100L
system were offered the option (by a protocol amendment
on Oct 5, 2020) to have therapy delivered with the
identical treatment parameters from the smaller and
lighter (1-2 kg vs 2-7 kg) next-generation NovoTTF-200T
system (appendix p 30). Patients and caregivers were
trained to use the device by the investigator, other health-
care provider, or a device support specialist (sponsor-
provided). Arrays were replaced (and shifted back and
forth approximately 2 cm from the original position to
minimise the potential for skin irritation) every 3—4 days.
TTFields therapy usage time (device-captured data) was
reported monthly to investigators, presented as an
average of monthly use during the period.

Follow-up visits were conducted every 6 weeks (+1 week)
for radiological assessment of disease per Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.1
for patients receiving docetaxel, or immune-related
RECIST for patients receiving an immune checkpoint
inhibitor.** A review of performance status, a physical
examination (including of vital signs), complete blood
count, and serum chemistry panel (including blood urea
nitrogen or urea, creatinine, sodium, potassium, glucose,
alanine aminotransferase, aspartate aminotransferase,
alkaline phosphatase, bilirubin) were performed, and
quality-of-life questionnaires were administered. The full
schedule of visits and follow-up is described in the
appendix (p 2).

Study therapy was continued until radiological
progression per RECIST or immune-related RECIST as
assessed by the investigator, intolerable toxicity, or
patient request (for any reason). Treatment breaks of up
to 3 weeks were allowed for TTFields therapy-related
adverse events. After progression, patients were offered
the investigator's choice of salvage therapy. Patients
could continue to receive TTFields therapy with the
next line of salvage therapy if they discontinued study
systemic therapy due to progression outside of the field
(and had in-field disease control), or if the patient had
intolerable toxicity to systemic therapy.

Safety was assessed at each follow-up visit (from the
time of randomisation until 100 days after terminating
study treatment), with adverse events reported according
to National Cancer Institute Common Terminology
Criteria for Adverse Events version 4.03.¢ A modified
grading system used to characterise TTFields therapy-
related skin adverse events is shown in the appendix
(p 12). Because TTFields therapy is used almost
continuously (the device is portable to allow use inside
and outside the home), the potential impact on quality
of life is particularly relevant. As such, patient-reported
outcomes were included in the LUNAR clinical study.
Global health status was measured at baseline and every
6 weeks using the European Organisation for
Research and Treatment of Cancer (EORTC) QLQ-C30
questionnaire, an established and validated instrument
for collecting patient reported outcomes in oncology
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studies.” A paper copy of the questionnaire was
completed according to EORTC guidelines by the
patient at follow-up visits. Patient sex, race, and ethnicity
were defined by the investigator and source-verified by
the sponsor against medical records.

Outcomes

The primary endpoint was overall survival in patients
receiving TTFields therapy with standard therapy
compared with standard therapy alone. Key secondary
endpoints were overall survival in subgroups receiving
either docetaxel or an immune checkpoint inhibitor.
Other secondary endpoints (reported here) were
progression-free survival and overall response rate
(both per radiological assessment); overall survival by
squamous and non-squamous histology; measurement
of patient-reported, health-related quality-of-life scores;
and adverse events. Secondary endpoints of overall
survival and progression-free survival in TTFields
therapy-treated subgroups with average monthly device
usage of more than 75% and 75% or less; progression-
free survival by squamous and non-squamous histology;
overall survival and progression-free survival in
subgroups who received nivolumab, pembrolizumab, or
atezolizumab; and overall survival of patients who
received TTFields therapy with docetaxel compared with
patients treated with an immune checkpoint inhibitor
alone will be reported elsewhere as part of more
extensive analyses.

Overall survival was defined as the time from
randomisation to the date of death from any cause or
censoring at the last follow-up date. Progression-free
survival was defined as the time from date of
randomisation until date of disease progression, or death
by any cause. Deaths occurring after a patient missed two
or more consecutive follow-up visits were censored at the
last date of tumour assessment. Patients whose cancer
had not progressed or who had not died at the time of
analysis were censored at the date of the most recent
evaluable tumour assessment. Patients with no post-
baseline follow-up radiological tumour assessment
were censored at the date of randomisation. Overall
radiological response rate was defined as a complete or
partial response, and best response (complete response,
partial response, stable disease, progressive disease, or
not evaluable) was calculated for each treatment group.
The change in EORTC QLQ-C30 global health score
from baseline is reported here; additional patient-
reported outcomes collected in the study will be reported
as a separate publication.

Statistical analysis

The study was designed to detect a hazard ratio (HR) of
death of less than 0-75 in patients receiving TTFields
therapy with standard therapy versus standard therapy
alone using two-sided proportional hazards testing, a
two-sided o of 0-05, and 80% power. This required a
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sample size of 534 patients, after allowing for 10% patient
loss during follow-up, with an 18-month study follow-up
period. The key secondary endpoints of overall survival
in the docetaxel and immune checkpoint inhibitor
subgroups were to be tested hierarchically if the primary
endpoint was met (to preserve type I error) at the 0-05
(two-sided) level.

Overall survival and progression-free survival were
evaluated with two-sided log rank tests, at an a level
of 0-05, stratified by treatment (immune checkpoint
inhibitor or docetaxel) and tumour histology. A protocol
amendment (on May 21, 2021) removed site as a
stratification factor before analyses were performed.
Medians, CIs, and rates were estimated using the Kaplan-
Meier method. HRs with 95% CIs and p values were
estimated using a stratified Cox proportional hazards
model, with stratification variables introduced as
covariates. The significance threshold for analyses was
set at p values of less than 0.05. The time-to-event
analysis included censoring of subjects who had not
experienced an event. The majority of censoring related
to patients who had not experienced an event by the data
cutoff date. Other censoring was mostly informative and

L 387 participants assessed for eligibility

111 excluded*
83 did not meet inclusion criteria,
10 patient decision
g other reasons
9 reason unknown

I 276 enrolled ]

!

l 276 randomly allocated ]

[

!

v

137 allocated to TTFields therapy

139 allocated to standard therapy

with standard therapy alone
133 received allocated 133 received allocated

intervention intervention

4did not receive allocated 6 did not receive allocated
interventiont intervention
114 no longer in follow-up 117 no longer in follow-up
91death 92 death
—>| 17 withdrawal of consent r—) 18 withdrawal of consent

2 lost to follow-up
4 other reasons

4 lost to fallow-up
3 other reasons

y

.

A

137 included in efficacy analysis

133 included In safety
population

(intention-to-treat population) -

139 included in efficacy analysis
(intention-to-treat population)
134 included in safety <
populationt

Figure 1: Trial profile
TTFields=Tumor Treating Fields. *
assigned to TTFields therapy with
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One patient who failed screening was randomised. tOne patient randomly
standard therapy instead received standard therapy alone,

due to patient withdrawal or physician decision. The
proportional hazards assumption was not violated, as
assessed by visual inspection of log of the negative log of
estimated survivor functions. Landmark survival rates at
1 year, 2 years, and 3 years were analysed post hoc. A
multivariable analysis using a Cox proportional hazards
regression model was performed post hoc to statistically
test the effect of parameters (treatment group, type of
standard treatment, histology, geographical region, age,
sex, performance status, tumour PD-L1 biomarker status,
and smoking history) on overall survival in the intention-
to-treat population. For overall response rates, the 95% CI
was calculated based on the exact binomial distribution
(Clopper-Pearson).

Efficacy endpoints were analysed in all randomly
assigned patients  (intention-to-treat  population).
Progression-free survival in patients receiving an immune
checkpoint inhibitor or docetaxel was a post-hoc analysis.
For overall response rate and best response, patients
lacking evaluable data were analysed as non-responders.
Safety and treatment data were compiled from all patients
who received any study therapy and were analysed
according to the actual treatment received. For patient-
reported outcomes, itwas hypothesised thatadministration
of TTFields therapy with standard therapy would not
cause a greater decline in mean quality-of-life scores than
standard therapy alone. The mean change from baseline
in EORTC QLQ-C30 global health scores was calculated
for each timepoint and, as previously validated, a change
from baseline of ten points or more was considered to
represent a clinically significant change.® Analyses were
performed using SAS software, version 9.4. There was no
imputation of missing data. Full details are provided in the
statistical analysis plan (appendix p 111).

At the request of the Data Monitoring Committee due to
ethical concerns of prolonged accrual, an interim analysis
took place on March 31, 2021, after 48 months of active
accrual (the expected entire study period, and with 28% of
the expected overall survival events having occurred). This
replaced the prespecified interim analysis planned for
when 432 patients (of the original 534 sample) had been
enrolled, and for which the Lan-DeMets method using the
O’Brien and Fleming spending function had calculated an
a level of approximately 0-00306, with a=0-04694
remaining for the final analysis. The alternative interim
analysis was performed by the Data Monitoring Committee
statistician and shared with the committee members.
Based on these results, the Data Monitoring Committee
concluded that continuing accrual to the planned
534 patients was likely to be unnecessary and possibly
unethical. The Data Monitoring Committee recommended
that accrual of approximately 276 patients, with a 12-month
study follow-up period, would be sufficient to provide
toxicity and efficacy data to evaluate the planned endpoints,
while maintaining statistical power. The Data Monitoring
Committee statistician indicated that the interim analysis
had an efficacy boundary of 0-0038 and calculated a
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revised two-sided o of 0-0462 for the full analysis with the
new target accrual. The sponsor and all investigators
remained masked to all study data. The Data Monitoring
Committee recommended no further changes to
the study protocol. This study is registered with
ClinicalTrials.gov, NCT02973789.

Role of the funding source
Novocure designed the study, collated data, conducted data
analysis, contributed to data interpretation, funded editorial

support, and reviewed the manuscript. The study was
designed by the sponsor (Novocure) and the investigators.
Data were collected by the investigators and analysed by
sponsor-employed or sponsor-funded statisticians.

Results

Between Feb 13, 2017, and Nov 19, 2021, 276 patients were
enrolled and randomly assigned to receive TTFields
therapy with standard therapy (n=137) or standard therapy
alone (n=139; figure 1). All eligible participants were

TTFieldstherapy  Standard TTFields therapy Immune checkpoint TTFieldstherapy Docetaxel
with standard therapy group withimmune inhibitorsubgroup  with docetaxel  subgroup
therapy group (n=139) checkpoint inhibitor (n=68) subgroup {n=71)
(n=137) subgroup {(n=66) (n=71)
Age, years 63 (36-85) 65 (22-86) 64 (36-85) 65 (23-86) 63 (43-81) 65 (22-81)
Sex
Female 46 (34%) 52 (37%) 22 (33%) 23 (34%) 24 (34%) 29 (41%)
Male 91 (66%) 87 (63%) 44 (67%) 45 (66%) 47 (66%) 42 (59%)
Race
American Indian or Alaska 0 2 (1%) 0 1(1%) 0 1(1%)
Native
Asian 16 (12%) 12 (9%) 7 (11%) 5(7%) 9 (13%) 7 (10%)
Black or African American 3(2%) 3(2%) 1(2%) 2 (3%) 2(3%) 1(1%)
Pacific Islander 1(1%) 0 1(2%) 0 (] 0
White 111 (81%) 111 (80%) 54(82%) 53 (78%) 57 (80%) 58 (82%)
Other or missing 6 (4%) 11 (8%) 3 (5%) 7 (10%) 3 (4%) 4(6%)
Region
North America 41(30%) 43 (31%) 14 (21%) 17 (25%) 27 (38%) 26 (37%)
Western Europe and Israel 42 (31%) 41 (29%) 25 (38%) 24 (35%) 17 (24%) 17 (24%)
Eastern Europe 41(30%) 43 (31%) 21(32%) 22 (32%) 20 (28%) 21 (30%)
East Asia 13 (9%) 12 (9%) 6 (9%) 5 (7%) 7 (10%) 7 (10%)
ECOG performance status
0 38 (28%)* 40 (29%) 20 (30%)* 22 (32%) 18 (25%) 18 (25%)
1 93 (68%)* 95 (68%) 44 (67%)* 46 (68%) 49 (69%) 49 (69%)
2 6 (4%) 4 (3%) 2 (3%) 0 4 (6%) 4 (6%)
Smoking history
Never smoked 20 (15%) 23 (17%) 10 (15%) 12 (18%) 10 (14%) 11 (15%)
Current smoker 35 (26%) 29 (21%) 19 (29%) 17 (25%) 16 (23%) 12 (17%)
Former smoker 81(59%) 87 (63%) 37 (56%) 39 (57%) 44 (62%) 48 (68%)
Unknown 1(1%) 0 0 0 1(1%) 0
Months since initial diagnosis 103 (2:7-127-2) 9.9 (2.5-164-6) 101 (2:8-98.4) 8.5 (2.7-164-6) 104 (27-1272) 111 (2:5-68.9)
Previous therapy 137 (100%) 139 (100%) 66 (100%) 68 (100%) 71 (100%) 71 (100%)
Best response to previous therapy
Complete response 8 (6%) 5(4%) 4(6%) 3 (4%) 4(6%) 2 (3%)
Partial response 32 (23%) 36 (26%) 19 (29%) 13 (19%) 13 (18%) 23 (32%)
Stable disease 47 (34%) 44 (32%) 25 (38%) 21 (31%) 22 (31%) 23 (32%)
Progressive disease 29 (21%) 36 (26%) 10 (15%) 20 (29%) 19 (27%) 16 (23%)
Unknown 21 (15%) 17 (12%) 8 (12%) 10 (15%) 13 (18%) 7 (10%)
Missing 0 1(1%) 0 1(1%) 0 0
Previous lines of systemic therapy
One 119 (87%) 121 (87%) 64 (97%) 63 (93%) 55 (77%) 58 (82%)
Two 9 (7%) 10 (7%) 2(3%) 3(4%) 7 (10%) 7 (10%)
Three or more 6 (4%) 2 (1%) 0 0 6 (8%) 2(3%)
Missing 3(2%) 6 (4%) 0 2(3%) 3(4%) 4(6%)
(Table 1 continues on next page)
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patient had both liver and brain metastasis.

TTFieldstherapy  Standard TTFields therapy Immune checkpoint TTFieldstherapy Docetaxel
with standard therapy group withimmune inhibitorsubgroup  with docetaxel  subgroup
therapy group (n=139) checkpoint inhibitor (n=68) subgroup (n=71)
(n=137) subgroup (n=66) (n=71)
(Continued from previous page)
Previous immune checkpoint inhibitor
Yes 43 (31%) 44 (32%) 1(2%) 2 (3%) 42 (59%) 42 (59%)
No 94 (69%) 95 (68%) 65 (98%) 66 (97%) 29 (41%) 29 (41%)
Histological type
Non-squamous 79 (58%) 77 (55%) 37 (56%) 37 (54%) 42 (59%) 40 (56%)
Squamous 58 (42%) 62 (45%) 29 (44%) 31 (46%) 29 (41%) 31 (44%)
PD-L1 tumour proportion score
<1% 23 (17%) 23 (17%) 12 (18%) 16 (24%) 11 (15%) 7 (10%)
1-49% 37 (27%) 40 (29%) 17 (26%) 18 (26%) 20 (28%) 22(31%)
250% 10 (7%) 18 (13%) 5 (8%) 8 (12%) 5 (7%) 10 (14%)
Unknown 67 (49%) 58 (42%) 32 (48%) 26 (38%) 35 (49%) 32 (45%)
Liver metastasis 21 (15%) 22 (16%) 9 (14%) 8 (12%) 12 (17%) 14 (20%)}
Brain metastasist 0 2 (1%) 0 0 0 2 (3%)F

Data are median (range) or n (%). Standard therapy refers to an immune checkpoint inhibitor or docetaxel. TTFields=Tumor Treating Fields. ECOG=Eastern Cooperative
Oncology Group. NSCLC=non-small-cell lung cancer. *Baseline performance status was unavailable for two patients, who were instead assessed at the first follow-up visit.
fPatients with brain metastases were excluded under the original study design, which was later amended to allow enrolment of patients with stable brain metastases. tOne

Table 1: Baseline characteristics of the intention-to-treat population

100,

TTFields therapy with Standard therapy
standard therapy (n=137) (n=139)
Median overall survival, months (95% Cl)  13-2 (10:3-15.5) 9-9 (81-115)
1-yearoverall survival (95% CI)  53% (44-61) 42% (33-50)
2-year overall survival (95% Cl)  27% (19-36) 21% (14-29)

= 3-year overall survival (95% Cl)  18% (11-27) 7% (2-15)
.:-gl 60 ~
c
7
T o
S £
8

30 H_H._‘_‘

204 o T

~—— TTFields therapy with standard therapy
10- —— Standard therapy
HR 074 (95% C1 0.56-0-98); p=0-035
0 T T T T T T T T T
0 6 12 18 24 30 36 42 48 54
Numberat risk Time since randomisation {months)
(number censored)
TTFields therapy with standard therapy 137 (0) 100 (9) 62 (15) 36(26) 22(30) 16 (34) 11(35) 9(37) 5(41) 3(43)
Standard therapy 139 (0) 96(2) 54 (5) 32(16) 16(23) 7(27) 3(28) 0(30) 0(30) 0(30)

Figure 2: Overall survival in the intention-to-treat population

Kaplan-Meier estimate of overall survival. Standard therapy refers to an immune checkpoint inhibitor or docetaxel. HR=hazard ratio, TTFields=Tumor Treating Fields.

assigned to therapy (n=276). Their median age was 64 years
(IQR 59-70), 178 (64%) were male and 98 (36%) were
female, and 232 (84%) were current or former smokers. At
baseline, the majority (156 [57%)]) had non-squamous
histology, 43 (16%) had liver metastasis, and ten (4%) had
an ECOG performance score of 2. Other baseline
demographics and characteristics were also similar across
groups (table 1). Most participants (240 [87%]) had received
only one previous line of systemic therapy; more patients
in the docetaxel subgroup had received previous treatment

with an immune checkpoint inhibitor than had those in
the immune checkpoint inhibitor subgroup (84 [59%] of
142 patients vs three [29%] of 134 patients; table 1).

At data cutoff, median follow-up was 10-6 months
(IQR 6-1-33-7) for patients assigned to TTFields therapy
with standard therapy and 9-5 months (0-1-32-1) for
patients assigned to standard therapy alone. Patients who
received standard therapy (266 [97%]) were administered
systemic therapy for a median of 12-5 weeks
(IQR 5-1-25-1). The median duration of TTFields therapy
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was 14.-6 weeks (IQR 5-3-41-1) with an immune
checkpoint inhibitor and 12.7 weeks (3-9-22.0) with
docetaxel. 270 (98%) of 276 patients discontinued the
study, mostly due to progression or death (167 [61%] of
276; appendix p 13). For patients with device usage data,
TTFields therapy was delivered over the first 3 months
with an immune checkpoint inhibitor for a median of
56% of each day (IQR 37-70), and with docetaxel for a
median of 57% of each day (36-76). Over the entire course
of the study, a monthly average device usage of at least
18 h/day (75% of each day) was reached by 13 (19%) of
67 patients in the immune checkpoint inhibitor subgroup
and 17 (26%) of 66 patients in the docetaxel subgroup.

Of the 276 patients assigned to study therapy, 77 (28%)
received salvage systemic therapy after discontinuing

study therapy due to disease progression; the most
frequent agents used were docetaxel (24 [31%] of
77 patients) and gemcitabine (21 [27%]; appendix p 14).
42 (32%) of the 133 patients who received TTFields
therapy continued device use beyond disease progression
after suspension of standard therapy; 22 in the immune
checkpoint inhibitor subgroup (n=67) continued for a
median of 34 days (IQR 17-57) after discontinuation, and
20 in the docetaxel subgroup (n=66) continued for a
median of 18 days (5-43). Disease progression and
occurrence of adverse events were the most
common reasons for discontinuation of post-study
TTFields therapy.

At data cutoff, 92 deaths had occurred in the group of
137 patients assigned to TTFields therapy and standard

A
2009 —— TTFields therapy with immune checkpoint inhibitor
904 —— Immune checkpoint inhibitor
80
70+
B
= 604
2
g 40+
>
¢}
304 ﬁ_\—l
20+
104
HR 0-63 (95% C1 0-41-0-96); p=0-030
0 T T ’ T T r T r T
0 12 1 0
Number at risk 24 3 3 42 4 54
(number censored)
TTFields therapy withimmune 66 (0) 50(5) 35(@7) 24(13) 16 (16) 12 (19) 8(20) 6(22) 2(26) 1(27)
checkpaint inhibitor
Immune checkpointinhibitor 68 (0) 49(2) 29(3) 21(7) 11(12) 6 (14) 3(14) 0(16) 0(16) 0(16)
B
—— TTFields therapy with docetaxel
—— Dacetaxel
2
g
g
S
HR 0-81 (95% € 0-55-1-19); p=0-28
0 T T T T T T T T T
0 6 12 18 24 30 36 42 48 54
Number at risk Time since randomisation (months)
{number censored)
TTFields therapy with docetaxel 71 (0) 50(4) 27(8) 12 (13) 6(14) 4(15) 3(15) 3(15) 3(15) 2(16)
Dacetaxel 71 (0) 47(0) 25(2) 11(9) 5(11) 1(13) 0(14) 0(14) 0(14) 0(14)

Figure 3: Overall survival in the immune checkpoint inhibitor subgroup {A) and docetaxel subgroup (B) of the intention-to-treat population

Kaplan-Meier estimates of overall survival. TTFields=Tumor Treating Fields.
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therapy, and 109 deaths had occurred in the 139 patients
assigned to standard therapy alone. Overall survival was
significantly longer with TTFields therapy and standard
therapy versus standard therapy alone (figure 2). Median
overall survival was 13-2 months (95% CI 10-3-15-5)
with TTFields therapy and standard therapy compared
with 9-9 months (8-1-11.5) with standard therapy
alone, yielding an HR of 0.74 (95% CI 0-56-0-98;
p=0-035) in favour of TTFields therapy. The 1-year
overall survival rate was 53% (95% CI 44-61) with
TTFields therapy and standard therapy, and 42% (33-50)
with standard therapy alone.

In the immune checkpoint inhibitor subgroup,
38 deaths occurred in the 66 patients assigned to receive
TTFields therapy, and 52 deaths occurred in the
68 patients assigned to immune checkpoint inhibitor
alone. The addition of TTFields therapy significantly
improved overall survival compared with an immune
checkpoint inhibitor alone, with respective median
overall survival of 18-5 months (95% CI 10-6-30-3) and
10-8 months (8-2-18-4) and an HR of 0-63 (95% CI

Numberat risk

(number censored)
TTFields therapy with standard therapy 137 (0)
Standard therapy 139 (0)

—— TTFields therapy with standard therapy
—— Standard therapy

N
ANl
.

1 HRo0-85(95% C1 0-67-1-11); p=0-23

0 T T T
0 6 12 18

Time since randomisation (months)

Progresslon-free survival (%)

20+

44(17)
40(8)

17(24)
21(11)

9(29)
9(16)

Figure 4: Pragression-free survival in the intention-to-treat population
Kaplan-Meier estimates of progression-free survival. Standard therapy refers to an immune checkpoint inhibitor or
docetaxel. TTFields=Tumor Treating Fields.

Best overall response, n (%)
Complete response
Partial response
Stable disease
Progressive disease

Notevaluable

TTFields therapy with Standard therapy group
standard therapy group (n=139)
{n=137)

Patients with at least one post-baselinescan,n 122 127

Overall response, n (%; 95% Cl)

Response rates were calculated from the Intention-to-treat population. Standard therapy refersto animmune
checkpoint inhibitor or docetaxel. TTFields=Tumor Treating Fields.

28 (20-4%; 14-0-282) 24 (17:3%; 11-4-24-6)

4(3%) 1(1%)
24 (18%) 23 (17%)
67 (49%) 65 (47%)
24 (18%) 36 (26%)

3(2%) 2 (1%)

Table 2: Response rates
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0-41-0-96; p=0-030; figure 3A). The 1l-year overall
survival rate was 60% (95% CI 47-71) with TTFields
therapy and an immune checkpoint inhibitor and 46%
(33-57) with an immune checkpoint inhibitor alone.

In the subgroup receiving docetaxel, 54 deaths occurred
in the 71 patients assigned to receive TTFields therapy,
and 57 deaths occurred in the 71 patients assigned to
docetaxel alone. Median overall survival was 11-1 months
(95% CI 8-2-14-1) with TTFields therapy and docetaxel
and 8-7 months (6-3-11- 3) with docetaxel alone, with an
HR of 0-81 (95% CI 0-55-1-19; p=0-28; figure 3B). The
1-year overall survival rate was 46% (95% CI 33-57) with
TTFields therapy and docetaxel and 38% (27-49) with
docetaxel alone.

Multivariable analysis using a Cox proportional hazards
regression model identified a significant effect for
TTFields therapy with standard therapy versus standard
therapy, and for immune checkpoint inhibitor versus
docetaxel as standard therapy, whereas other factors,
including age, sex, ECOG performance status, PD-L1
status, smoking history, and histology did not significantly
affect overall survival (appendix p 15). For overall survival
results by histology, patients with non-squamous non-
small-cell lung cancer assigned to TTFields therapy with
standard therapy (n=79) had 50 deaths and median overall
survival of 12:6 months (95% CI 8-8-19-8), and those
assigned to standard therapy alone (n=77) had 58 deaths
and median overall survival of 9-9 months (6-9-16-4;
HR 0-80, 95% CI 0-54-1-16; p=0-28). Patients with
squamous non-small-cell lung cancer assigned to
TTFields therapy with standard therapy (n=58) had
42 deaths and median overall survival of 13-9 months
(95% CI 9-7-17-1), and those assigned to standard
therapy alone (n=62) had 51 deaths and median overall
survival of 10-1 months (8-3-14-3; HR 0-67, 95% CI
0-44-1-01; p=0-050; appendix p 33).

104 progression events occurred in the group assigned
to TTFields therapy and standard therapy and
118 progression events occurred in the group assigned to
standard therapy alone; median progression-free survival
was 4-8 months (95% CI 4-1-5-7) and 4-1 months
(3-14-6), respectively (HR 0-85, 95% CI 0-67-1-11;
p=0-23; figure 4). Progression-free survival in subgroups
receiving an immune checkpoint inhibitor or docetaxel is
shown in the appendix (p 34).

The overall response rate with TTFields therapy and
standard therapy was 20-4% (95% CI 14-0-28- 2) versus
17-3% (11-4-24-6) with standard therapy alone (two-
sided p=0-50; table 2). All complete responses (n=5)
occurred in patients receiving an immune checkpoint
inhibitor (four with TTFields therapy, one with immune
checkpoint inhibitor alone).

In the safety population of patients who received
standard therapy, 16 (12%) of 133 in the group receiving
TTFields with standard therapy and 19 (14%) of 134 in
the group receiving standard therapy alone required
dose reductions to the standard therapy regimen.
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Overall, 30 (11%) of 267 patients discontinued standard
therapy due to toxicity related to the standard therapy.
Of the 133 patients who received TTFields therapy,
18 (14%) discontinued due to toxicity related to
device usage.

Almost all (251 [949] of 267 patients) reported at least
one adverse event of any cause. Adverse events of any
cause were observed in 129 (97%) of the 133 patients
receiving TTFields therapy with standard therapy and
122 (919%) of 134 patients receiving standard therapy
alone (table 3); grade 3-5 adverse events were observed
in 78 (59%) patients receiving TTFields therapy with
standard therapy and 75 (56%) patients receiving
standard therapy alone (appendix pp 16-22). With the
exception of dermatitis (60 [22%] of 267 patients), the
most frequently reported adverse events were associated
with the systemic therapies or the underlying cancer:
fatigue (87 patients; 33%), musculoskeletal pain (84;
32%), anaemia (60; 23%), dyspnoea (60; 23%), diarrhoea
(50; 19%), leukopenia (46; 17%), cough (50; 19%), and
nausea (46; 17%). Serious adverse events of any cause
were reported in 70 (53%) of 133 patients receiving
TTFields therapy plus standard therapy and 51 (38%) of
134 patients receiving standard therapy alone; there
was no specific event or class of events that appeared to
occur more frequently in either group (appendix
Pp 23-26). Adverse events of any cause leading to
treatment discontinuation were reported in 48 (36%) of
133 patients receiving TTFields therapy plus standard
therapy and 27 (20%) of 134 patients receiving standard
therapy alone. Adverse events leading to death occurred
in 13 (10%) and ten (8%), respectively.

Serious adverse events related to standard therapy were
reported in 25 (19%) of 133 patients also receiving
TTFields therapy, and 20 (15%) of 134 receiving only
standard therapy. Serious adverse events related to
TTFields therapy were reported in four (3%) of the
patients receiving TTFields therapy (appendix pp 27-29).
95 (71%) patients receiving TTFields therapy had at least
one device-related adverse event; eight (6%) were grade 3.
There were no grade 4 toxicities attributable to TTFields
therapy (appendix p 29). The most frequent TTFields
therapy-related adverse events were grade 1 to 2 skin
adverse events: dermatitis (52 patients [39%)]), pruritus
(16 [12%]), rash (12 [9%]), and skin ulcer (11 [8%]). The
incidence of TTFields therapy-related adverse events was
generally similar between treatment subgroups: 49 (73%)
patients receiving an immune checkpoint inhibitor and
46 (70%) patients receiving docetaxel. The frequency of
cardiac events was similar between patients receiving
TTFields therapy with standard therapy or standard
therapy alone (19 [14%)] patients and 18 [13%] patients,
respectively), and TTFields therapy did not appear to
change the rate or severity of pneumonitis (three [5%)]
patients with TTFields therapy and immune checkpoint
inhibitor; four [6%] patients with immune checkpoint
inhibitor alone). There were three deaths related to

wwwi.thelancet.com/oncology Vol 24 September2023

=68)

Docetaxel subgroup (n

TTFields therapy with docetaxel subgroup

Immune checkpoint inhibitor subgroup

TTFields therapy with an immune

66)
Grade1-2 Grade 3

(n=

66)
Grade1-2 Grade3

{n

=67)
Grade4 Grade5

checkpoint inhibitor subgroup (n

Grade 5

Grade1-2 Grade3  Grade4

Grade 5§

Grade 4

Grade 5§

Grade 4

Grade1-2 Grade3

(Continued from previous page)

0

2(3%)
0

1(1%)

0

1(1%)

Atelectasis

0

2(3%)

Bronchial obstruction

Skin and subcutaneous tissue disorders

0

2 (3%)
21 (31%)

0

2(3%)
0

23 (35%)
13 (20%)
10 (15%)

0
(4}
0
0

1(2%)
1(2%)

0

0

1(1%)

31(46%)

Dermatitis

0

1(1%)

0

0

Alopecia

0

1(2%)
0

7 (11%)
1(2%)
1(2%)
4(6%)

0

11 (16%)

Pruritus
Rash

2(3%)
3 (4%)
3(4%)

7(11%)
7 (11%)
7(11%)

0

0

1(1%)

0
0

9 (13%)
8 (12%)
3 (4%)

0
0

1(2%)
1(2%)

Skin ulcer

0

0

0

Rash maculo-papular

Vascular disorders

0

1(1%)

0
0

3(5%)
1(2%)

3(5%)
1(2%)

0
0

0

1(2%)
0

2 (3%)

Hypertension

0
0

1(2%)
1(2%)

Embolism

0

1(1%)

0

Deep vein thrombosis

or for which at least two grade 23 events were reported (all grade 3-5 events are provided in

Data are n (%). Adverse events were compiled from the safety population. Adverse events are shown that occurred in >10% patients in any group or subgroup,

the appendix p 16), or for which a grade 5 event was reported. In the population assigned to receive TTFields with docetaxel,

In the population assigned to receive an immune checkpoint inhibitor, one patient received docetaxel. TT

|, one patient received TTFields with an immune checkpoint inhibitor, and one received an immune checkpoint inhibitor alone.

Fields=TumorTreating Fields.

Table 3: Summary of adverse events
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standard therapy (two due to infections, and one due
to pulmonary haemorrhage), and no deaths related to
TTFields therapy.

Baseline patientreported global health status,
measured by EORTC QLQ-C30 questionnaire, was
similar between patients assigned to TTFields therapy
and standard therapy versus standard therapy alone.
Global health status did not decline in either study group
over 54 weeks of follow-up, and there was no difference
between treatment groups that was considered clinically
significant (appendix p 35).

Discussion

The randomised, pivotal phase 3 LUNAR study provides
level 1 evidence that TTFields therapy, an innovative,
locoregional treatment method, applied concomitantly
with standard systemic therapy significantly improves
overall survival in patients with metastatic non-small-cell
lung cancer following progression on or after platinum-
based therapy compared with standard systemic therapy
alone. The overall survival benefit with TTFields therapy
occurred without exacerbating the toxicities associated
with systemic therapies; its safety profile was mostly
limited to low-grade dermatological toxicity.

Docetaxel was established as second-line standard of
care for metastatic non-small-cell lung cancer in 2000,"?
and remained standard until immune checkpoint
inhibitor monotherapy showed a survival benefit after
progression on platinum-based therapy 15 years later.?
With immune checkpoint inhibitor therapy swiftly
moving to the first-line setting, docetaxel regimens are
again considered standard second-line therapy, providing
a limited survival benefit with expected, but marked,
toxicity.” Since the adoption of immune checkpoint
inhibitors as first-line therapy, no additional phase 3
studies have shown a survival benefit after progression
on platinum-based therapy. As such, a pressing need
remains for additional, effective, and tolerable treatment
options in the salvage setting.

Platinum-based therapy remains a standard of care in
non-small-cell lung cancer, either in combination with
immune checkpoint inhibitors (first-line therapy), or after
disease progression on immune checkpoint inhibitor
monotherapy (second-line therapy).! Optimising treat-
ment after progression on platinum-based therapy
remains an unmet need, particularly in the era of immune
checkpoint inhibitors. In the LUNAR clinical study,
overall survival was over 3 months longer with the
addition of TTFields therapy, a clinically meaningful
improvement that substantiates its use in this burdened
patient population that has few other treatment options.
A survival benefit of this magnitude is similar to the
survival improvements observed in the landmark studies
that established the role of immune checkpoint inhibitors
as standard of care in second-line advanced non-small-
cell lung cancer.”* The survival benefit observed with the
addition of TTFields therapy was also similar to that

reported in a randomised phase 2 study* that evaluated
combination pembrolizumab and ramucirumab versus
standard-of-care therapy (median overall survival
14-5 months [80% CI 13-9-16-1] ws 11-6 months
[9-9-13.0]) in patients whose disease had previously
progressed on combination immune checkpoint inhibitor
and platinum-based therapy, although these specific
phase 2 findings require confirmation in an appropriately
powered phase 3 study before being considered a standard
of care. Our finding that TTFields therapy improves
survival without increasing the toxicity burden of systemic
therapy suggests potential for TTFields therapy use with
other second-line treatment options, including
ramucirumab regimens.

TTFields therapy yielded an 8-month survival benefit
in the subgroup receiving an immune checkpoint
inhibitor. These results are underscored by findings in
preclinical lung cancer models, in which immunogenic
cell death induced by TTFields primed an anticancer
immune response that could then be sustained via
immune checkpoint inhibitor treatment, in turn leading
to enhanced effectiveness when both treatments were
used together.®" Of note, patients in the docetaxel
subgroup were more heavily pretreated than those in the
immune checkpoint inhibitor subgroup. More than 50%
of patients receiving docetaxel were previously treated
with an immune checkpoint inhibitor in addition to
platinum-based therapy. LUNAR was designed to detect
the primary endpoint at 80% power in the intention-to-
treat population only. Furthermore, the ability to detect
changes in subgroups was affected by the reduced
sample size recommended by the Data Monitoring
Committee. As a result, the treatment subgroup analyses
should be interpreted with caution and do not definitively
show a differential treatment effect for TTFields therapy
based on selected concomitant standard therapy.
Additional studies are therefore warranted to validate the
benefit of TTFields therapy with standard systemic
therapies in non-small-cell lung cancer. LUNAR data
also highlight that the benefit of TTFields therapy for
non-small-cell lung cancer should be examined in
other settings. The pilot phase 2 Keynote B36 clinical
study (EF-36; NCT04892472) is evaluating TTFields
therapy with an immune checkpoint inhibitor in patients
with previously untreated advanced non-small-cell lung
cancer. It would also be interesting to examine whether
TTFields therapy can combat the major clinical problem
of resistance to immune checkpoint inhibitor therapy
that occurs in some patients.

The similar progression-free survival for patients
receiving TTFields therapy with standard therapy versus
standard therapy alone is consistent with results from
several immunotherapy studies in advanced non-small-
cell lung cancer,*##2 in which it has been proposed that
a delayed tumour response to therapy or longer
post-progression  survival (or both) relative to
cytotoxic chemotherapy might be characteristic of
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immunotherapies.®* Additionally, because TTFields
therapy is delivered locoregionally, future analyses are
needed to understand pattemns of progression, and how
responses vary by the field dose experienced by the
tumour, the nature of the systemic treatment, and daily
device usage. Although confirmatory studies are needed,
the overall survival advantage of TTFields therapy in
LUNAR was observed despite few patients achieving the
recommended daily device usage of 18 h or more that
had been chosen based on studies in glioblastoma.® With
increased clinical experience in non-small-cell lung
cancer, usage rates might improve in the future; we also
note that the patient-reported data from LUNAR suggest
there was no quality of life burden associated with adding
TTFields therapy to standard therapy.

The TTFields therapy safety profile in LUNAR was
limited to mild-to-moderate local skin irritation
underneath the arrays, with no evidence of internal or
systemic safety concerns, including cardiac events.
Although the frequencies of some adverse events of any
cause were higher in the group receiving TTFields
therapy, this group also showed longer follow-up and
thus was expected to have concomitantly higher adverse
event reporting given the inherent disease burden and
age. These safety data are also consistent with previous
clinical and real-world studies of TTFields therapy in
other tumour types**?- in which, although multifactorial
in nature, the skin adverse events related to TTFields
therapy primarily arose from skin contact with the
adhesive or hydrogel on the arrays, and not because of
the electric fields treatment. In most cases, skin irritation
was effectively controlled using prophylaxis and topical
therapies. These include careful replacement of the
arrays every 3—4 days, with new arrays shifted by
approximately 2 cm from the previous layout,
prophylactic use of topical steroids or cream calcineurin
inhibitors, and simple skin care techniques; increased
patient and caregiver education might reduce the risk of
their development.®’ Although the full analysis of quality-
oflife data from LUNAR is ongoing, patient-reported
outcomes in newly diagnosed glioblastoma studies have
shown that the device did not impair quality of life,
consistent with global health status scores reported here,
as measured by the validated EORTC QLQ-C30
questionnaire. In fact, TTFields therapy postponed the
decline in quality of life compared with patients receiving
standard systemic therapy alone.®

Study limitations include the open-label design. This
design is considered standard and appropriate for a
medical device clinical study based on the ethical
concerns of exposing patients to a sham device that is
expected to cause skin toxicities without the possibility of
therapeutic efficacy. Although an open-label design
might affect investigator-assessed secondary endpoints
including progression, we considered it unlikely to alter
the objective assessment of overall survival for the
primary and key secondary endpoints. Concerns for

www.thelancet.com/oncology Vol 24 September 2023

open-label response bias regarding safety reporting are
in part mitigated through the randomised design of this
study. The study was run with protocol-required safety
assessments and processes for evaluating, documenting,
and reporting adverse events. An independent data safety
monitoring board also provided a review of safety data
during the study. Other limitations are that the study
enrolled a low number of patients with brain metastases,
potentially affecting the generalisability of these findings
to that population, and patient accrual proceeded more
slowly than planned in the original study design. LUNAR
was also initiated before the advent of standard genetic
profiling by next-generation sequencing in non-small-
cell lung cancer, and thus little information about the
relationship between TTFelds therapy efficacy and
tumour genetic subtype is available. Nevertheless, the
study was open to a broad population with no
restrictions on tumour biomarker or histological status,
or type of previous therapy beyond disease progression
on platinum-based therapy. Additionally, this was an
international study, and the demographics of participants
were largely reflective of the real-world patient population
receiving second-line therapy.

Overall, the randomised, pivotal, phase 3 LUNAR study
showed that TTFields therapy significantly improved
overall survival when added to standard systemic therapies
for patients with metastatic non-small-cell lung cancer
with progression on or after platinum-based therapy, in
both squamous and non-squamous disease. There were
no new safety signals, and TTFields therapy did not appear
to exacerbate the systemic toxicities of either immune
checkpoint inhibitors or docetaxel. These pivotal efficacy
and safety data suggest that TTFields therapy should be
considered as a treatment option to manage the disease in
this setting.
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ABSTRACT

BACKGROUND

Tarlatamab, a bispecific T-cell engager immunotherapy targeting delta-like ligand
3 and CD3, showed promising antitumor activity in a phase 1 trial in patients with
previously treated small-cell lung cancer.

METHODS

In this phase 2 trial, we evaluated the antitumor activity and safety of tarlatamab,
administered intravenously every 2 weeks at a dose of 10 mg or 100 mg, in patients
with previously treated small-cell lung cancer. The primary end point was objective
response (complete or partial response), as assessed by blinded independent central
review according to the Response Evaluation Criteria in Solid Tumors, version 1.1.
RESULTS

Overall, 220 patients received tarlatamab; patients had previously received a me-
dian of two lines of treatment. Among patients evaluated for antitumor activity
and survival, the median follow-up was 10.6 months in the 10-mg group and 10.3
months in the 100-mg group. An objective response occurred in 40% (97.5% con-
fidence interval [CI], 29 to 52) of the patients in the 10-mg group and in 32%
(97.5% CI, 21 to 44) of those in the 100-mg group. Among patients with an objec-
tive response, the duration of response was at least 6 months in 59% 40 of 68
patients). Objective responses at the time of data cutoff were ongoing in 22 of 40
patients (55%) in the 10-mg group and in 16 of 28 patients (57%) in the 100-mg
group. The median progression-free survival was 4.9 months (95% CI, 2.9 to 6.7)
in the 10-mg group and 3.9 months (95% CI, 2.6 to 4.4) in the 100-mg group; the
estimates of overall survival at 9 months were 68% and 66% of patients, respec-
tively. The most common adverse events were cytokine-release syndrome (in 51%
of the patients in the 10-mg group and in 61% of those in the 100-mg group),
decreased appetite (in 29% and 44%, respectively), and pyrexia (in 35% and 33%).
Cytokine-release syndrome occurred primarily during treatment cycle 1, and events
in most of the patients were grade 1 or 2 in severity. Grade 3 cytokine-release syn-
drome occurred less frequently in the 10-mg group (in 1% of the patients) than in
the 100-mg group (in 6%). A low percentage of patients (3%) discontinued tarlatamab
because of treatment-related adverse events.

CONCLUSIONS

Tarlatamab, administered as a 10-mg dose every 2 weeks, showed antitumor activ-
ity with durable objective responses and promising survival outcomes in patients
with previously treated small-cell lung cancer. No new safety signals were identified.
(Funded by Amgen; DeLLphi-301 ClinicalTrials.gov number, NCT05060016.)
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MALL-CELL LUNG CANCER IS AN AGGRES-

sive disease associated with poor survival

outcomes. Although a response to initial
therapy occurs in most patients with extensive-
stage small-cell lung cancer, progression usually
occurs within months.»? Second-line treatment
options are limited, with a short duration of re-
sponse (range, 3.6 to 5.3 months) and overall
survival that rarely exceeds 8 months.>>

Tarlatamab is a bispecific T-cell engager im-
munotherapy that directs the patient’s T cells to
cancer cells expressing delta-like ligand 3 (DLL3),
independent of major histocompatibility com-
plex (MHC) class I. Tarlatamab binds to both
DLL3 on cancer cells and CD3 on T cells, leading
to T-cell-mediated lysis of cancer cells. DLL3, a
protein that inhibits Notch signaling, is typi-
cally localized intracellularly in normal cells but
is abnormally expressed on the surface of small-
cell lung-cancer cells.® DLL3 is expressed in 85
to 94% of patients with small-cell lung cancer,
making it a potential target in the treatment of
small-cell lung cancer.8
A phase 1 dose-exploration trial of tarlata-

mab in patients with previously treated small-
cell lung cancer showed encouraging antitumor
activity, with a median duration of response of
12.3 months.® Here, we report the results from
the phase 2 DeLLphi-301 trial, in which the anti-
tumor activity and safety of two different doses
of tarlatamab were assessed in patients with
previously treated extensive-stage small-cell lung
cancer.

METHODS

TRIAL DESIGN
DeLLphi-301 is a phase 2, open-label, international
trial designed to evaluate the antitumor activity,
safety, side-effect profile, and pharmacokinetics
of tarlatamab in patients with advanced small-
cell lung cancer previously treated with two or
more lines of therapy. The trial design consisted
of three parts (Fig. S1 in the Supplementary Ap-
pendix, available with the full text of this article
at NEJM.org). Part 1 was a dose-comparison as-
sessment in approximately 180 patients who had
been randomly assigned, in a 1:1 ratio, to receive
10 mg of tarlatamab or 100 mg of tarlatamab
intravenously during a 60-minute infusion. A pre-
specified interim analysis was performed after

30 patients per group were able to be evaluated
for objective response after the first post-treat-
ment scan or had been followed for 13 weeks,
whichever came first. A dose-selection committee
independent of the trial team analyzed the total-
ity of the data and recommended the target dose
for parts 2 and 3 of the trial. Enrollment was not
paused during the interim analysis, and random-
ization continued in part 1 until the dose-selec-
tion committee recommended the target dose for
parts 2 and 3.

In part 2, patients were enrolled only at the
selected dose until 100 patients (from parts 1 and
2 combined) had been enrolled at that selected
dose. Part 3 was a substudy performed after the
enrollment of patients in part 2 was completed
in which we evaluated the safety of tarlatamab
when inpatient monitoring during cycle 1 was
reduced from 48 to 24 hours after the infusion.

In all three parts, patients received a step dose®
of 1 mg of tarlatamab on day 1 of cycle 1, after
which they received the target dose of either 10 mg
or 100 mg on day 8 and day 15 of cycle 1 and
every 2 weeks thereafter in 28-day cycles (two
doses per cycle) until disease progression occurred.
An 8-mg dose of dexamethasone was adminis-
tered intravenously before tarlatamab was given
on day 1 and day 8 of cycle 1, and prophylactic
hydration (1 liter of normal saline) was admin-
istered intravenously after each dose in cycle 1.
Imaging assessments were scheduled to occur
every 6 weeks for the first year and then every 12
weeks thereafter. Treatment was allowed to con-
tinue after radiographic progression if the inves-
tigator judged that tarlatamab was clinically
beneficial to the patient, provided that the criteria
specified in the protocol (available at NEJM.org)
were met. Safety follow-up occurred 6 weeks
after the last dose of tarlatamab, and long-term
follow-up occurred every 3 months for 1 year after
the last dose of tarlatamab or every 3 months for
5 years after the first patient was enrolled, which-
ever occurred first.

OVERSIGHT

The trial was funded by the sponsor (Amgen)
and designed by representatives of the sponsor
in collaboration with investigators on the steer-
ing committee. The data were collected by the
investigators and were analyzed by statisticians
who were employed by the sponsor. Medical
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writers who were employed or paid by the spon-
sor assisted the authors with the first draft of
the manuscript and provided editorial assistance
with subsequent drafts. The authors contributed
to the interpretation of the data and critically
reviewed the manuscript. The authors had full
access to the trial data and vouch for the accu-
racy and completeness of the data and for the
fidelity of the trial to the protocol. The trial was
conducted in accordance with the International
Council for Harmonisation Good Clinical Prac-
tice guidelines and the principles of the Declara-
tion of Helsinki. The protocol and amendments
were approved by the institutional review board
at each participating site and by regulatory au-
thorities in the participating countries. All the
patients provided written informed consent. A
data-review team external to the trial team pro-
vided oversight of safety throughout the trial.

PATIENTS
Eligibility criteria included an age of at least 18
years; histologically or cytologically confirmed
small-cell lung cancer that had relapsed after, or
was refractory to, one platinum-based treatment
regimen and at least one other line of therapy;
measurable lesions as defined by the Response
Evaluation Criteria in Solid Tumors, version 1.1;
and an Eastern Cooperative Oncology Group
performance-status grade of 0 or 1 (grades range
from 0 to 5, with higher grades indicating
greater disability). Positivity for DLL3 expression
on tumor cells was not required for trial entry.
Patients with asymptomatic, treated stable brain
metastases were eligible. Detailed inclusion
criteria are provided in the Supplementary Ap-
pendix; complete eligibility criteria are provided
in the protocol.

END POINTS
The primary end point was confirmed objective
response (complete or partial response), as as-
sessed by blinded independent central review
according to the Response Evaluation Criteria in
Solid Tumors, version 1.1. Secondary end points
included duration of objective response, disease
control, duration of disease control, progression-
free survival, overall survival, adverse events dut-
ing the treatment period, serum concentration
of tarlatamab, and formation of antitarlatamab
antibody. Exploratory end points included cyto-

kine levels, DLL3 expression in tumor tissue,
immune-related biomarkers, and patient-reported
outcomes as assessed with the use of the Euro-
pean Organisation for Research and Treatment
of Cancer Quality of Life Questionnaire-Core 30
and the Quality of Life Questionnaire Core 13.
Expression of DLL3 was assessed retrospectively
by means of immunohistochemical analysis of
formalin-fixed, paraffin-embedded tissue speci-
mens at Roche Tissue Diagnostics, with the use
of the SP347 antibody.

STATISTICAL ANALYSIS
On the basis of an analysis of the published lit-
erature, an objective response of 15% was pre-
specified in the protocol as the historical control
benchmark among patients with previously treat-
ed small-cell lung cancer®'® Assuming that an
objective response would occur with tarlatamab
in 30% of the patients, we estimated that 100
patients receiving tarlatamab at the target dose
determined during parts 1 and 2 of the trial
would be needed to provide a probability of ap-
proximately 0.92 that the lower limit of the
97.5% confidence interval in the analysis of an
objective response would exceed 15%. A 97.5%
confidence interval was chosen for the primary
end point to adjust for dose selection at the pre-
specified interim analysis. The analysis popula-
tion for the assessment of antitumor activity in-
cluded the intention-to-treat population, which
included all patients in parts 1 and 2. Patients
from part 3 were not included in this population
because data from these patients were imma-
ture. The safety analysis population consisted of
all the patients from parts 1, 2, and 3 who had
received at least one dose of tarlatamab.

We calculated confidence intervals for percent-
ages using the Clopper—Pearson method. Time-
to-event end points were estimated with the use
of the Kaplan—-Meier method. Mixed models for
repeated measurements were used to assess the
change from baseline over time in health-related
quality of life. We also analyzed the time to de-
terioration, which was defined as the time from
baseline to the date of the first observation of
clinically meaningful deterioration or the date of
death from any cause, whichever occurred first.
No adjustment for multiplicity was prespecified,
so the width of confidence intervals should not
be used in place of hypothesis testing.
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic

Median age (range) —yr
Sex — no. (%)
Male
Female
Race or ethnic group — no. (%)7
Asian
Black
White
Overall
Hispanic or Latino
Not Hispanic or Latino
Other
Geographic region — no. (%)
Asia
Europe
North America
Smoking history — no. (%)
Never
Current
Former
ECOG performance-status grade — no. (%)
0
1
Metastatic disease stage — no. (%)
Yes
No
Brain metastases — no. (%)
Yes
No
Liver metastases — no. (%)
Yes
No
No. of previous lines of therapy — no. (%)
1
2
3
>3
Median no. of previous lines of therapy (range)

Median sum of target-lesion diameters (range)
—mm

Tarlatamab, 10 mg

Parts 1 and 2
(N=100)

64.0 (35-82)

72 (72)
28 (28)

41 (41)
0

58 (58)
1)
57 (57)
1{1)

41 (41)
56 (56)
3(3)

8(8)
19 (19)
73 (73)

26 (26)
74 (74)

98 (98)
2(2)

23 (23)
77 (77)

39 (39)
61 (61)

2(2)
65 (65)
19 (19)
14 (14)

2.0 (1-6)

93.0

(11.0-286.0)

Part 3
(N=34)

65.5 (49-80)

24 (71)
10 (29)

2(6)
10)

31 (91)
0

31 (91)
0

2 (6)
21 (62)
11 (32)

1(3)
5 (15)
28 (82)

10 (29)
24 (71)

32 (94)
2 (6)

4(12)
30 (88)

12 (35)
22 (65)

0
22 (65)
6 (18)
6 (18)
2.0 (2-6)

106.0
(38.0-249.6)

Tarlatamab, 100 mg
Part1
(N=88)

62.0 (34-80)

62 (70)
26 (30)

36 (41)
0

51 (58)
2(2)
49 (56)
1(1)

36 (41)
50 (57)
2(2)

5 (6)
10 (11)
73 (83)

24 (27)
64 (73)

82 (93)
6(7)

32 (36)
56 (64)

30 (34)
58 (66)

2(2)
48 (55)
22 (25)
16 (18)
2.0 (1-8)

85.5
(10.0-306.0)
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l Table 1. (Continued.)
Characteristic Tarlatamab, 10 mg Tarlatamab, 100 mg
Parts 1 and 2 Part 3 Part 1
(N=100) (N=34) (N =88)
Previous use of PD-L1 or PD-1 inhibitor
—no. (%)
Yes 73 (73) 28 (82) 62 (70)
No 27 (27) 6 (18) 26 (30)
Duration of sensitivity to platinum-based treat-
ment — no. (%)§
<90 days 28 (28) 7 (21) 18 (20)
90 to <180 days 22 (22) 7(@21) 18 (20)
=180 days 20 (20) 9 (26) 18 (20)
Unknown 30 (30) 11 (32) 34 (39)
DLL3 expression — no./total no. (%)9] 80/83 (96) NA 71/74 (96)

* Part 1 of the trial was a dose-comparison assessment, part 2 was a dose-expansion assessment, and part 3 involved
the reduction of inpatient monitoring during cycle 1 from 48 to 24 hours after the infusion. Percentages may not to-
tal 100 because of rounding. NA denotes not applicable, PD-1 programmed death 1, and PD-L1 programmed death

ligand 1.

7 Race and ethnic group were reported by the patient and recorded by the investigator. No patients of American Indian
or Alaska Native or Native Hawaiian or other Pacific Islander race were enrolled.
i Eastern Cooperative Oncology Group (ECOG) performance-status grades range from 0 to 5, with higher grades indicat-

ing greater disability.

§ The duration of sensitivity is calculated as the interval between the end of first-line platinum therapy to the date on which

disease progression was first detected.

9| Delta-like ligand 3 (DLL3) expression was defined as detection of expression on more than 0% of tumor cells. Data are

from patients with an evaluable sample.

RESULTS

PATIENTS

Between December 2021 and May 2023, a total
of 222 patients were enrolled at 56 sites in 17
countries. In part 1 of the trial, 176 patients
were randomly assigned to receive tarlatamab at
a dose of 10 mg (88 patients) or 100 mg (88 pa-
tients) (Fig. S2 and Table S1). On the basis of
results of the prespecified interim analysis, the
10-mg dose was selected for part 2 (dose expan-
sion; 12 patients were enrolled) and for part 3
(reduced duration of inpatient monitoring; 34
patients were enrolled). As of the data cutoff date
(June 27, 2023), the median duration of treat-
ment was 5.1 months (range, 0.0 to 15.2) in the
10-mg group and 3.7 months (range, 0.0 to 15.2)
in the 100-mg group. The demographic and
clinical characteristics of the patients at baseline
were similar in the two dose groups, except that
brain metastases were present in a higher per-
centage of patients in the 100-mg group than in
the 10-mg group (Table 1 and Table S2). At the

time of the analysis, 23 patients had continued
treatment after radiographic progression.

ANTITUMOR ACTIVITY
The analysis population for the assessment of
antitumor activity included all 176 patients who
underwent randomization in part 1 and the 12
patients who were enrolled in part 2. The me-
dian follow-up was 10.6 months (95% confidence
interval [CI], 9.2 to 11.3) in the 10-mg group and
10.3 months (95% CI, 9.2 to 11.5) in the 100-mg
group. The percentage of patients with an objec-
tive response as assessed by blinded independent
central review was 40% (97.5% CI, 29 to 52) in
the 10-mg group and 32% (97.5% CI, 21 to 44)
in the 100-mg group (Table 2 and Fig. S3). The
percentages of patients with an objective re-
sponse, stratified according to prespecified sub-
groups, are shown in Figure $4. In most patients
with an objective response (90% [61 of 68 pa-
tients]), the response was observed at the first
planned evaluation, which occurred 6 weeks
(within a £1-week window) after the initiation
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Table 2. Treatment Response According to Blinded Independent Central Review (Analysis Population for Antitumor
Activity).*
Tarlatamab, 10 mg Tarlatamab, 100 mg

Variable (N=100) (N=88)
Best overall response — no. (%)

Objective response

Confirmed complete response 1(1) 7 (8)
Confirmed partial response 39 (39) 21 (24)

Stable disease 30 (30) 27 (31)

Progressive disease 20 (20) 13 (15)

Not evaluablef 2(2) 4 (5)

Death before postbaseline scany 6 (6) 13 (15)

No postbaseline scanf 2(2) 33)
Percentage of patients with objective response (97.5% Cl) 40 (29-52) 32 (21-44)
Median duration of objective response (95% Cl) — mo

Qverall NE (5.9-NE) NE (6.6—NE)

25th percentile 4.4 (2.8-7.1) 5.6 (2.8-7.6)

75th percentile NE (NE-NE) NE (NE-NE)
Observed duration of objective response — no./total no. (%)

>3 mo 35/40 (88) 25/28 (89)

=6 mo 23740 (58) 17/28 (61)

29 mo 10740 (25) 10/28 (36)
Median time to objective response (range) — mo 1.4 (1.1-2.8) 1.4 (1.2-9.6)
Ongoing objective response at data cutoff — no./total no. (%) 22/40 (55) 16/28 (57)
Percentage of patients with disease control (95% Cl) 70 (60-79) 63 (52-73)
Median duration of disease control (35% Cl) — mo 6.9 (5.4-9.7) 6.7 (4.2-NE)

* The primary end point was objective response (complete or partial response), as assessed by blinded independent cen-
tral review according to the Response Evaluation Criteria in Solid Tumors, version 1.1. Data from parts 1 and 2 of the
trial are reported for the 10-mg group, and data from part 1 are reported for the 100-mg group. Percentages may not
total 100 because of rounding. No adjustment for multiplicity was prespecified, so the width of the confidence intervals
should not be used in place of hypothesis testing. NE denotes not evaluable.

T In the response analysis, patients who could not be evaluated, who died before the postbaseline scan, or who did not
have a postbaseline scan were considered not to have had an objective response.

of tarlatamab treatment (Fig. 1A). Of the 68 pa-
tients with an objective response, the duration of
the response was at least 6 months in 40 pa-
tients (59%) and at least 9 months in 20 patients
(29%) (Fig. S5). Response assessments by the in-
vestigator were consistent with those by central
review (Table S3). Objective responses at the time
of data cutoff were ongoing in 22 of 40 patients
(55%) in the 10-mg group and in 16 of 28 patients
(57%) in the 100-mg group.

The median progression-free survival was 4.9
months (95% CI, 2.9 to 6.7) in the 10-mg group
and 3.9 months (95% CI, 2.6 to 4.4) in the 100-mg
group (Fig. 1B and Table S4). Kaplan—Meier esti-

mates of progression-free survival at 6 months
and 9 months were 40% (95% CI, 30 to 50) and
28% (95% CI, 19 to 38), respectively, in the 10-mg
group and 34% (95% CI, 24 to 45) and 27% (95%
Cl, 17 to 37), respectively, in the 100-mg group.
Kaplan—Meier estimates of overall survival at
6 months and 9 months were 73% (95% CI, 63
to 81) and 68% (95% CI, 57 to 77), respectively,
in the 10-mg group and 71% (95% CI, 60 to 80)
and 66% (95% CI, 54 to 75), respectively, in the
100-mg group (Fig. 1C and Table S5). The per-
centage of patients who were alive at the last
follow-up visit was 57% (57 of 100 patients) in
the 10-mg group and 51% (45 of 88 patients) in
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the 100-mg group, with overall survival data yet
to mature.

Of the 157 patients (84%) with an evaluable
tumor-tissue sample (83 patients [83%] in the
10-mg group and 74 patients [84%] in the 100-mg
group), 151 (96%) had a sample that tested posi-
tive for DLL3. Objective responses were seen in
patients with tumor samples that tested positive
for DLL3 expression, in patients with samples
that tested negative for DLL3 expression, and in
patients without an evaluable sample (Table S6).

SAFETY
Data on adverse events in all three parts of the
trial are provided in Table 3 and Tables S7
through §10. Overall, the most common adverse
events during the treatment period were cyto-
kine-release syndrome (in 51% of the patients in
the 10-mg group and in 61% of those in the
100-mg group), decreased appetite (in 29% and
44%, respectively), pyrexia (in 35% and 33%),
constipation (in 27% and 25%), and anemia (in
26% and 25%). Grade 3 or higher adverse events
occurred in 59% of the patients in the 10-mg
group and in 64% of those in the 100-mg group.
Grade 3 or higher adverse events related to the
treatment occurred in 26% of the patients in the
10-mg group and in 33% of those in the 100-mg
group. Adverse events related to the treatment
led to dose interruption, dose reduction, or both
in 13% of the patients in the 10-mg group and
in 29% of those in the 100-mg group and led to
treatment discontinuation in 3% and 3% of the
patients, respectively. One patient (1%) in the
10-mg group died from an adverse event (respi-
ratory failure) that was assessed by the investiga-
tor to be related to the trial treatment.
Cytokine-release syndrome occurred in 51%
of the patients (68 of 133) in the 10-mg group
and in 61% of those (53 of 87) in the 100-mg
group. Cytokine-release syndrome was assessed
predominantly as grade 1 (in 40 of 133 patients
[30%] in the 10-mg group and in 28 of 87 pa-
tients [32%] in the 100-mg group) or grade 2 (in
27 [20%) and 20 [23%], respectively), and most
events occurred after receipt of one of the first
two doses (given on days 1 and 8 of cycle 1)
(Fig. 2). Grade 3 cytokine-release syndrome oc-
curred in 1% of the patients (1 of 133) in the
10-mg group and in 6% of those (5 of 87) in the
100-mg group. The most common symptoms
among patients with cytokine-release syndrome

were fever (temperature, >38°C; in 97% of the
patients), hypotension (in 20%), and hypoxia (in
17%) (Table S11). The median time between the
most recent tarlatamab dose and the onset of
cytokine-release syndrome was 13.1 hours (in-
terquartile range, 7.8 to 27.4). The median dura-
tion of cytokine-release syndrome was 4 days
(interquartile range, 2 to 6). Most cases of cyto-
kine-release syndrome were managed with sup-
portive care that included acetaminophen, intra-
venous hydration, and glucocorticoids, alone or
in combination. Additional interventions, such
as tocilizumab (in 7 of 133 patients [5%] in the
10-mg group and in 9 of 87 patients [10%] in the
100-mg group), supplemental oxygen (in 11 [8%]
and 8 [9%], respectively), and vasopressor sup-
port (in 1 [1%] and 1 [1%], respectively), alone or
in combination, were seldom used (Table S12).
Cytokine-release syndrome led to dose interrup-
tion, dose reduction, or both more frequently in
the 100-mg group (in 8 of 87 patients [9%]) than
in the 10-mg group (in 4 of 133 patients [3%]);
nearly all cases (98%) resolved.

The severity of immune effector cell-associ-
ated neurotoxicity syndrome (ICANS) was grad-
ed according to the American Society for Trans-
plantation and Cellular Therapy 2019 consensus
guidelines.™ Analyses of ICANS events included
potentially associated neurologic adverse events
identified on the basis of a broad search of pre-
ferred terms in the Medical Dictionary for Regulatory
Activities, version 26.0. The full list of 61 pre-
ferred terms is provided in Table S13. ICANS and
associated neurologic events occurred in 11 pa-
tients (8%) in the 10-mg group and in 24 patients
(28%) in the 100-mg group. Grade 3 or higher
events were not observed in the 10-mg group
and occurred in 4 patients (5%) in the 100-mg
group. Most of the ICANS and associated neuro-
logic events occurred after receipt of a tarlatamab
dose during cycle 1, with a median time to onset
of 5 days (Fig. 2). ICANS and associated neuro-
logic events were more common in the 100-mg
group than in the 10-mg group and mainly in-
cluded ICANS (in 10% vs. 5% of patients) and
muscle weakness (in 7% vs. 3%) (Table S14). The
most common signs and symptoms related to
ICANS included confusion, impaired attention,
tremor, and motor findings, weakness, or both.
ICANS and associated neurologic events led to
dose interruption, dose reduction, or both in 1 pa-
tient (1%) in the 10-mg group and in 5 patients
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(6%) in the 100-mg group and led to treatment
discontinuation in 1 patient in each dose group.
The median time to resolution of ICANS and as-
sociated neurologic events was 6.5 days (95% CI,
4.0 to 17.0).
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Neutropenia was observed in 17% of the pa-
tients in the 10-mg group and in 16% of those
in the 100-mg group. Grade 3 febrile neutropenia
was observed in 1 patient in each dose group.
Neutropenia or febrile neutropenia did not lead
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Figure 1 (facing page). Antitumor Activity of Tarlatamab.
Panel A shows the time to response, the duration of
response, and patient status as of the data cutoff date
for all the patients who were assessed as having an ob-
jective response (complete or partial response; prima-
ry end point) to 10 mg or 100 mg of tarlatamab, as
assessed by blinded independent central review ac-
cording to the Response Evaluation Criteria in Solid
Tumors, version 1.1. Panel B shows the Kaplan—Meier
curve of progression-free survival in the analysis popu-
lation for antitumor activity, which included 100 pa-
tients who had been assigned to receive 10 mg of tar-
latamab in part 1 or part 2 of the trial and 88 patients
who had been assigned to receive 100 mg of tarlatamab
in part 1 of the trial. Panel C shows the Kaplan-Meier
curve of overall survival in the analysis population for
antitumor activity. The tick marks in Panels B and C in-
dicate censored data. NE denotes not evaluable.

to treatment discontinuation in any patient. In the
10-mg group, the safety profile in patients with
inpatient monitoring for 24 hours was similar to
that in patients with inpatient monitoring for
48 hours.

PATIENT-REPORTED OUTCOMES
Exploratory analyses of patientreported out-
comes showed a trend toward an improvement
from baseline to cycle 12 in global health status
in the 10-mg group and the 100-mg group (Fig.
S6). Similar findings in the two dose groups with
respect to symptoms of lung cancer were ob-
served, with a trend toward an improvement in
chest pain and dyspnea, along with stabilization
of cough. Time-to-deterioration analyses showed
that patients who were treated for longer than 2
months did not have further clinical deteriora-
tion in global health status, chest pain, dyspnea,
and cough (Fig. S7).

PHARMACOKINETICS
Tarlatamab showed an approximate dose-propor-
tionate increase in serum levels across the range
of evaluated doses. Steady-state levels of tarlata-
mab were present in serum by day 15 of cycle 2.
After the initiation of the 2-week administration
interval, the mean (+SD) trough concentrations
at steady state (assessed before the dose on day
15 of cycle 2) were 0.5+0.2 pg per milliliter in
the 10-mg group and 6.8+3.4 ug per milliliter
in the 100-mg group. The results were consistent
with those observed in the phase 1 trial® and
support the 2-week administration interval.

IMMUNOGENICITY

Among the patients with at least one reportable
assessment of immunogenicity after baseline,
antitarlatamab binding antibody developed dur-
ing the treatment period in 4 of 119 patients (3%)
in the 10-mg group and in 3 of 80 patients (4%)
in the 100-mg group. Antitarlatamab neutralizing
antibodies did not develop in these patients. The
presence of antitarlatamab antibodies did not
appear to affect drug exposure, antitumor activ-
ity, or safety.

DISCUSSION

In this phase 2 DeLLphi-301 trial, tarlatamab
had durable antitumor activity in patients with
heavily pretreated small-cell lung cancer. The
trial was designed to compare two active doses,
which is consistent with the Food and Drug Ad-
ministration Project Optimus initiative to reform
the dose-optimization and dose-selection para-
digm in the development of oncologic drugs.'?
The 10-mg dose was selected for subsequent
tarlatamab trials because it had a more favorable
benefit-to-risk profile than the 100-mg dose, with
an objective response in 40% of the patients and
a median overall survival of 14.3 months (the
median duration of response was not evaluable).
The objective response of 40% far exceeded the
historical control benchmark of 15% for the pri-
mary end point>*® Currently, patients with small-
cell lung cancer face a dire prognosis, with no
approved therapies for third-line use and beyond.
Results from this trial can be viewed favorably in
the context of real-world studies of drugs for third-
line use and beyond, in which objective responses
occurred in 14 to 21% of the patients, median
response durations were less than 3 months,
and median overall survival durations were less
than 6 months.”31¢ Moreover, the findings from
this trial, which include data on patient-reported
outcomes, are promising relative to the out
comes of clinical trials of current standard-of-
care second-line treatment options, such as
topotecan (objective responses in 17% and 24%
of the patients; median duration of response, 3.6
months and 4.2 months; and median overall sur-
vival, 6.3 months and 7.8 months®*?) and lurbinect
edin (objective response in 35% of the patients;
median duration of response, 5.3 months; and
median overall survival, 9.3 months®).
Tarlatamab represents a new immunothera-
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Table 3. Adverse Events (Safety Analysis Population).*

Adverse Events Tarlatamab, 10 mg Tarlatamab, 100 mg
Part 3, Reduced
Parts 1 and 2 Monitoring Part1
(N=99) (N=34) (N=87)

number of patients (percent)

Events during treatment period

According to severity

Any grade 96 (97) 34 (100) 87 (100)
Grade >2 86 (87) 33 (97) 83 (95)
Grade =3 57 (58) 22 (65) 56 (64)
Grade =4 16 (16) 7@1) 13 (15)
Fatal 3(3) 4(12) 5 (6)
Serious adverse event 58 (59) 14 (41) 62 (71)
Event leading to dose interruption, dose re- 31 (31) 5 (15) 39 (45)

duction, or both
Event leading to tarlatamab discontinuation 7(7) 3(9) 6(7)
Events of interest during treatment period

Cytokine-release syndromey

Overall 49 (49) 19 (56) 53 (61)
Grade =3 severity 0 1(3) 5 (6)
Serious 26 (26) 5 (15) 32 (37)
Leading to tarlatamab discontinuation 0 0 1(1)
Fatal 0 0 0
ICANS and associated neurologic eventsi
Overall 7(7) 4(12) 24 (28)
Grade 23 severity 0 0 4 (5)
Serious 2(2) 2 (6) 11 (13)
Leading to tarlatamab discontinuation 1(1) 0 1(1)
Fatal 0 0 0
Neutropenia
Overall 18 (18) 5 (15) 14 (16)
Grade =3 severity 6 (6) 2 (6) 9 (10)
Serious 2(2) 0 3(3)
Leading to tarlatamab discontinuation 0 0 0
Fatal 0 0 0

Events related to treatment

According to severity

Any grade 89 (90) 29 (85) 81 (93)
Grade 22 69 (70) 23 (68) 66 (76)
Grade =3 29 (29) 5 (15) 29 (33)
Grade =4 5(5) 2 (6) 3(3)
Fatal 0 1(3) 0
Serious 37 (37) 7 (21) 46 (53)
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Table 3. (Continued.)

Adverse Events Tarlatamab, 10 mg Tarlatamab, 100 mg

Part 3, Reduced
Parts 1 and 2 Monitoring Part1
(N=99) (N=34) (N=87)

number of patients (percent)

Event leading to dose interruption, dose re- 14 (14) 3(9) 25 (29)
duction, or both

Event leading to tarlatamab discontinuation 4 (4) 0 3(3)

* The safety analysis population included all the patients in parts 1, 2, and 3 of the trial who had received at least one
dose of tarlatamab. Adverse events were graded with the use of the Common Terminology Criteria for Adverse Events,
version 5.0, which incorporates certain elements of Medical Dictionary for Regulatory Activities (MedDRA), version 26.0,
terminology.

T Cytokine-release syndrome events were identified on the basis of a narrow search for preferred terms in the MedDRA,

version 26.0, and were graded according to the American Society for Transplantation and Cellular Therapy 2019 con-

sensus guidelines.!!

I Immune effector cell-associated neurotoxicity syndrome (ICANS) events included associated neurologic events identi-
fied on the basis of a broad search for 61 preferred terms in the MedDRA, version 26.0. The severity of these events
was graded according to the American Society for Transplantation and Cellular Therapy 2019 consensus guidelines.!!

peutic approach for small-cell lung cancer, a
tumor type that is characterized by an immuno-
suppressive microenvironment.”® Although pro-
grammed death ligand 1 inhibitors are part of
the standard-of-care chemoimmunotherapy regi-
men for extensive-stage small-cell lung cancer,
down-regulation of MHC class I is a common
mechanism of immune escape.” Tarlatamab does
not rely on the presentation of MHC class I an-
tigen but instead brings T cells into close prox-
imity to small-cell lung-cancer cells by binding
both DLL3 and CD3, which results in the forma-
tion of a cytolytic synapse and the lysis of the
cancer cell.%* This mechanism of action may
make tarlatamab particularly relevant in the treat-
ment of small-cell lung cancer.

Given the mechanism of action of tarlatamab,
the safety profile included a risk of cytokine-
release syndrome and ICANS and associated neu-
rologic events, which are adverse events com-
monly associated with T-cell immunotherapies.
Strategies to mitigate cytokine-release syndrome
included the use of a step-dosing approach, pro-
phylactic glucocorticoids, and intravenous hy-
dration. Cytokine-release syndrome most often
occurred after the first or second dose, was
predominantly grade 1 or 2 in severity (fever with
or without hypoxia or hypotension), and was gen-
erally managed with supportive care, such as
acetaminophen, intravenous hydration, and gluco-
corticoids, alone or in combination. Grade 3 or

higher cytokine-release syndrome was rare with
the 10-mg dose of tarlatamab, occurring in only
1 patient (1%). ICANS and associated neurologic
events occurred in 8% of the patients treated
with 10 mg of tarlatamab, with no grade 3 or
higher events. Most ICANS and cytokine-release
syndrome events did not necessitate treatment
discontinuation. Furthermore, a reduction from
48 to 24 hours in the duration of inpatient moni-
toring during cycle 1 did not worsen the safety
profile of tarlatamab. Although the lack of a con-
trol group limits the interpretation of patient-
reported outcomes, we observed a trend toward
abatement or stabilization with respect to the
severity of key lung-cancer symptoms of cough,
dyspnea, and chest pain in the two dose groups.
Death is a competing risk that can affect the
assessment of the repeated measurement of
patient-reported outcomes. The analyses of the
patient-reported outcomes may have been con-
founded by death because no adjustments were
made to account for the high mortality in this
patient population.

Longer follow-up of patients in this phase 2
DeLLphi-301 trial will give more information
about the long-term durability of the response
and the long-term survival benefits. The continua-
tion of progression-free survival beyond 9 months
in approximately one quarter of the patients and
a median overall survival duration of more than
14 months are encouraging observations. One
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Any grade [ Grade 3 or 4

A Tarlatamab, 10 mg (N=133)
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Figure 2. Cytokine-Release Syndrome and ICANS during the Treatment Period.

The incidence of cytokine-release syndrome (CRS) and immune effector cell-associated neurotoxicity syndrome (ICANS) according to
severity and treatment cycle are shown for the safety analysis population, which included all the patients in parts 1, 2, and 3 of the trial
who had received 10 mg of tarlatamab (Panel A) and all the patients in part 1 who had received 100 mg of tarlatamab (Panel B). Cyto-
kine-release syndrome events were identified on the basis of a narrow search for preferred terms in the Medical Dictionary for Regulatory
Activities (MedDRA), version 26.0, and were graded according to the American Society for Transplantation and Cellular Therapy 2019
consensus guidelines.! ICANS data include associated neurologic events identified on the basis of a broad search for 61 preferred
terms in the MedDRA.

limitation of the trial is the lack of a standard-
care comparator therapy. In the ongoing phase 3
DeLLphi-304 trial (ClinicalTrials.gov number,
NCT05740566), investigators are comparing tar-
latamab (10 mg every 2 weeks) with standard care
in patients with previously treated extensive-stage
small-cell lung cancer.
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TTFields and Immune-Checkpoint Inhibitor in
Metastatic Non-Small Cell Lung Cancer:
PD-L1 Subgroups in the Phase 3 LUNAR Study
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Tumor Treating Fields (TTFields)
@@+®® Dividing cancer cells

TTFields Electric fields that exert physical forces
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TTFields therapy for NSCLC

* Noninvasive anticancer treatment modality FDA-approved* for
glioblastoma and malignant pleural mesothelioma®= TTFields Device Array Placement

Delivered locoregionally by a wearable medical device and 2 pairs of
arrays (adhesive bandages with biocompatible insulated ceramic discs
covered by hydrogel)?

Delivered to the patient’s home with 24/7 phone support by a device
technician; continuous use (~18 h/day)

The global, randomized, pivotal phase 3 LUNAR study (NCT02973789) of
TTFields therapy for metastatic NSCLC progressing on/after platinum-
based therapy met its primary OS endpoint®&

OS was significantly longer with TTFields therapy concomitant with an
ICl or DTX, compared to an ICl or DTX alone, with a marked benefitin

. .. © Novocure 2023. Image shows an actor and not a patient
patients receiving an ICI5:®

*TiFields therapy for glioblastoma was approvedvia the Premarket Approval (PMA) pathway. TTFields therapy for malignant pleural mesothelioma was approvedvia the Humanitarian Device Exemption (HDE) pathway.

DTX, docetaxel; FDA, US Food and Drug. It ion; IC1, immune kpointinhibitor; NSCLC, non-small cell lung cancer; 05, overall survival; TTFlelds, Tumor Treating Fields.
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LUNAR Pivotal (Phase 3) Study Design

* LUNAR was designed to evaluate the efficacy and safety of TTFields therapy with standard of care at the time of design (an ICl or DTX), compared to an ICl or
DTX alone, in metastatic NSCLC progressing on or after platinum-based therapy

* Here we present post-hoc exploratory analyses examlning efficacy by PD-L1 status in the subgroup of patients who received an ICl

e B

TTFields therapy*
and investigator’s choice
of ICI* or DTX

Key eligibility criteria
* 222 years of age

* Metastatic NSCLC

* Progression on/after

Three post-
progression
follow-up visits

Randomized
(1:1)

Survival
follow-up

platinum-based Baseline
th evaluation
. Ecz:ipgs 02 (including Stratified by region,
MRI) ICI/DTX treatment,
~ < and histology
Data cut-off: November 26, 2022 Primary endpoint: OS with TTFields + ICI/DTX vs ICI/DTX alone

Study sites: 130 in 19 countries (North America, Europe, Asia) Key secondary endpoints: OS in ICl-treated and DTX-treated subgroups

*150 kHz; average use 218 h/day. t i , i or
DTX, docetaxel; ECOG PS, Eastern Cooperative Oncology Group performance status; ICl, immune checkpoint inhibitor; MRI, magnetic resonance imaging; NSCLC, non-small cell lung cancer; OS, overall survival;
PD-L1, programmed cell death ligand 1; Q6W, every 6 weeks; TTFields, Tumor Treating Fields.
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Recap of Key Findings From LUNAR?

OS in the overall population

OS in the ICI-treated subgroup

1.0 4 1.0
TTFields +IClor DTX ICl or DTX TTFields +ICI (d]
934 (n=137) (n=139) 251 (n=66) (n=68)
0.8+ Median OS (95% 13.2 9.9 0.8 Median OS (95% Cl), 18.5 10.8
. 071 cl), months (10.3-15.5) (8.1-11.5) o] months (10.6-30.3) (8.2-18.4)
w
g 06 HR (95% Cl): 0.74 (0.56-0.98) g 06| HR (95% Cl): 0.63 (0.41-0.96)
> P=0.035 > P=0.030
£ 05 = 05
o a
-g 0.4+ -§ 0.4 -
> o3 & 43l TTFields + ICI
TTFields + ICl or DTX
024 0.2 4
0.1+ 0.1+
ICl or DTX
o T T T T T T T T T 0 T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 L] 6 12 18 24 30 36 42 48 54

Follow-up (Months)

*  OS was significantly longer in the overall population and in patients receiving an IC
¢ Median OS was 11.1 vs 8.7 months in patients receiving TTFields + DTX vs DTX

a, interval; DTX, d ICl, immune
1. Leal T etal. J Clin Oncol. 2023;41(17_Supp!):LBA900S
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int inhibitor; HR, hazard ratio; OS, overall survival; PD-L1, programmed cell death ligand 1; TTFields, Tumor Treating Fields.

Follow-up (Months)

Baseline Demographics and Characteristics of the ICI-Subgroup

TTFields + ICI (n=66) ICl (n=68)

Age, years, median (range) 64 (36-85)
Sex, male 67%
ECOG PS, 0-1 vs 2 97% vs 3%
Smoking history, current or former vs never 85% vs 15%
Histology, non-squamous vs squamous 56% vs 44%
Liver metastasis 14%
Prior lines of systemic therapy,* 1 vs 2 97% vs 3%
Prior ICl, yes 2%
PD-L1 tumor proportion score (TPS)
<1% 18%
1-49% 26%
250% 8%
Unknown 49%

65 (23-86)
66%
100% vs 0%
82% vs 18%
54% vs 46%
12%
93% vs 4%

3%
¢ PD-L1 TPS reporting was

optional
TPS was provided for 83%
of patients who received

an ICl in the US

24%
27%
12%
38%

Percentages rounded to nearest integer; totals may not equal 100%. *Missing data from 2 palients. 'PD-L1 status reporting was optional.

ECOGPS, Eastern Cooperatlve Oncology Group per| tatus; ICl,immune

Ticiana Leal, Winship Cancer |

~ Emory Ur ity, United States

int inhibitor; PD-L1, programined cell death ligand 1; TPS, tumor proportion score; TTFields, Tumor Treating Fields.
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OSin theICl Subgroup with TPS <1% vs TPS >1%

TPS <1%
TTFields +ICl [dl]
(n=12) (n=16)
1.0+
Median OS 9.6 9.1
0.9 (95%Cl), months ~ (1.9-28.2) (5.8-16.2)
0.8+
«w 074
o
‘6 0.6+ HR (95% Ct): 0.98 (0.42-2.24)
g 054 P=0.95
a
B 044
g
e 03
0.2
B ICI
; TTFields + ICI
o T T T T T T T T N
0 6 12 18 24 30 36 42 48 54
Number at risk Follow-up (Months)
TTFields + ICI 12 8 5 3 2 1 0 0 0 0
(e} 16 12 6 2 2 1 1 0 0 0

Cl, confidence interval; HR, hazard ratio; ICl, immune checkpoint inhibitor; NR, not reached; 0, overall survival; PD-L1, programmed cell death ligand 1; TPS, tumor proportion score; TTFields, Tumor Treating Fields.
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Probability of 0S

0.5+

0.4+

0.3

0.2

0.1+

0

TPS 21%

TTFields +ICl ICl
(n=22) =26)
Median OS 23.6 10.5
(95%Cl), months (7.7-NR) (7.5-26.6)

HR (95% Cl): 0.49 (0.24-1.00)
P=0.045

TTFields + ICI

o

Number at risk
TTFields + ICI 22

(o}

26

18
20

12

12
11

18 2 30 36 2 a8 54
Follow-up (Months)

10 8 6 3

9 3 4 1 0

OSin the ICl Subgroup with Low vs High PD-L1 Tumor Expression

TPS 1-49%

TTFields +ICl (@]
(n=17) (n=18)
1.0
Median OS § 7
0.9+ (95%Cl), months  (6.5-35.4) (6.2-22.2)
0.8
«w 07
% 0.6 HR (95% C1): 0.55 (0.25-1.22)
g el P=0.14
=2
8 o4+
2
& 03
024 TTFields + ICI
0.1
bt T T T S T T T T T
0 6 12 18 24 30 36 42 8 54
Number at risk Follow-up (Months)
TTFields +1C1 17 14 8 7 5 3 1 0 [
Icl 18 14 6 6 3 1 [ 0 0 0
€, interval; HR, lio; ICI, immune check
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Probability of 05

Number at risk

TTFields + 1C1
ia

TPS 250%
TTFields +ICI IC1
(n=5) (n=8)
s Median 0S NR 30.0
0.9 (95% Cl), months (1.81-NR) (1.45-NR)
0.8
0.7 | TTFields + ICI
o HR (95% Cl): 0.17 (0.02-1.46)
P=0.07
0.5+
0.4
0.3~
0.2 1
01 ICI
o T T T T T T T T T
0 6 12 18 24 30 36 42 48 54
Follow-up (Months)
s 4 4 3 3 3 2
8 6 5 3 3 3 1 [

intinhibitor; NR, not reached; 0, overall survival; PD-L1, programmed cell death ligand 1; TPS, tumor proportion score; TTFields, Tumor Treating Fields.
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Safety and Tolerability in the ICI Subgroup: All-Cause AEs

% TTFields +ICI (n=67) 1C1 (n=66)
All grades Grade 23 Allgrades = Grade 3

Any AE* 99 55 92 48 * AE frequencies were comparable between

Most frequent AEs the TTFields + ICI (99%) and ICl alone (92%)
Dermatitis 48 2 2 0 groups, including pneumonitis (5% vs 6%)
Fatigue 24 3 33 3 * Consistent with overall study results
Musculoskeletal pain 34 2 23 5
Respiratory tract infection 19 3 26 0 < * Device-related AEs occurred in 73% of
Anemia 25 7 14 3 patients receiving TTFields + IC|
Dyspnea 16 3 21 2 * Mostly grade 1/2 local skin irritation
Diarrhea 18 2 20 0 N
Cough 16 0 21 2 * Incidence of grade 3 AEs: 4.5%
PHAES AT 12 6 17 11 * No grade 4 AEs or deaths were attributed
Anorexia 16 0 12 0 to TTFields therapy

Any serious AE 51 35

Any AE leading to discontinuation 34 18

Any AE leading to death 8 9

*Any AE; not necessarily related to treatment.
AE, adverse event; ICI, immune checkpoint inhibitor; TTFields, Tumor Treating Fields.
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Conclusions

The survival benefit of TTFields therapy + ICI (vs ICl alone) appears more pronounced in patients with
PD-L1-positive (TPS 21%) tumors

* PD-L1-positive: median OS was 23.6 months vs 10.5 months; HR 0.49; P=0.045

* PD-L1-negative: median OS was 9.6 months vs 9.1 months; HR 0.98; P=0.95

Evidence for a relationship between increasing PD-L1 expression and improved survival requires
additional confirmation due to the small sample size and the exploratory nature of this analysis

TTFields therapy is a potentially paradigm shifting new treatment modality that should be considered
part of management in metastatic NSCLC after progression on or after platinum-based therapy

Additional studies are examining TTFields therapy with first-line ICl (EF-36/Keynote
B36/NCT04892472), as well as with consolidative ICI therapy for locally advanced disease

HR, hazard ratio; IC1, Immune checkpoint inhibitor; NSCLC, non-small cell lung cancer; 0S, overall survival; PD-L1, programmed cell death ligand 1;TPS, umor proportion score; TTFields, Tumor Treating Fields.
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