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PD-1 Inhibitor with or without Stereotactic Ablative Radiothera-

py for Early-Stage Non-Small Cell Lung Cancer: Interpretation

of an Open-Label, Randomized Controlled Phase 2 Trial
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Hangzhou 310022, China)

Abstract: Stereotactic ablative radiotherapy (SABR) is the standard treatment for medically inopera-
ble early-stage non-small-cell lung cancer (NSCLC), but regional or distant relapses, or both, are
common. The study compared the efficacy and safety of SABR alone versus I-SABR for early-stage or
isolated parenchymal recurrent node-negative NSCLC. From June 2017 to March 2022, 156 partici-
pants were enrolled, and 141 participants received treatment as per the protocol and were treated at
three different hospitals in TX, USA. Participants randomly assigned to one of two groups (ITT popu-
lation: n=78 in each group). People aged 18 years or older with histologically proven treatment-naive
stage I A~ I B (tumor size <4 cm, NM,), stage [l A (tumour size <5 cm, NoMy), or stage I B
(tumor size >5 c¢cm and <7 e¢m, NoM) or isolated parenchymal recurrences (tumor size <7 cm)
NSCLC were included in this trial. The primary endpoint was 4-year event-free survival (local, re-
gional, or distant recurrence; second primary lung cancer; or death). Secondary endpoints included
overall survival and treatment-related toxicity. The median follow-up time was 33 months (95%CI:
28.7~38.1). I-SABR significantly improved 4-year event-free survival [77% (66%~91%) vs 53% (95%
Cl: 42%~67%); per-protocol population, HR=0.38, 95%CI: 0.19~0.75, P=0.005 6; ITT popula-
tion, HR=0.42; 95%CI. 0.22~0.80, P=0.008 0)]. There was no grade 3 or higher adverse events
associated with SABR. In the I-SABR group, ten participants (15%) had grade 3 immunologial ad-
verse events related to nivolumab; none had grade 3 pneumonitis or grade 4 or higher toxicity. Com-
pared with SABR alone, [-SABR significantly improved event-free survival at 4 years in people with
early-stage treatment-naive or lung parenchymal recurrent node-negative NSCLC, with tolerable toxicity.
Subject words: non-small cell lung cancer; stereotactic ablative radiotherapy; immunotherapy;
event-free survival rate; clinical trial
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Table 1  Baseline characteristics of the per-protocol trial
population'

Index SABR (n=75) I-SABR(n=66)
Gender

Female 41(55%) 46(70%)

Male 34(45%) 20(30%)
Race

White 64(85%) 62(94%)

Any other race 11(15%) 4(6% )
Age (years old) 72(66~78) 72(66~75)
Smoking status

Never 7(9%) T(11%)

Current or previous 68(91%) 59(89% )
Eastern Cooperative Oncology Group performance status score

0~1 68(91%) 62 (94%)

2 7(9%) 4(6%)
Tumour histology

Non-squamous carcinoma 61(81%) 55(83%)

Squamous cell carcinoma 14(19%) 11(17%)
Tumour size (cm)

Median 1.7(1.3~2.2) 2.0(1.4~2.6)

<2 cm 51(68%) 35(53%)

>2 to <3 cm 16(21%) 22(33%)

>3 to <5 cm 8(11%) 9(14%)
Volume of gross tumourvolume(mL) 42(24~9.1) 6.4(2.5~15.1)
Lung cancer history

Newly diagnosed 63(84%) 50(76% )

Recurrent 12(16%) 16(24%)

Single lesion 74(99% ) 62(94%

Two lesions 1(1%) 4(6%)
SABR regimen

50 Gy in four fractions 63(84%) 59(89% )

70 Gy in ten fractions 12(16%) T(11%)
Number of nivolumab cycles

Median NA 4(4~4)

<2 NA 11(17%)

>2 NA 55(83%)
PD-L1 status

<1% 34(45%) 27(41%)

=1% 16(21%) 15(23%)

Unknown 25(33%) 24(36%)
Epidermal growth factor receptor status

Wild type 22(29%) 25(38%)

Mutated 3(4%) 1(2%)

Unknown 50(67%) 40(61%)
Underwent endobronchial ultrasound

Yes 50(67%) 43(65%)

No 25(33%) 23(35%)
Received brain MRI

Yes 40(53%) 34(52%)

No 35(47% 32(48%)

Notes:Data are n(%) or median (IQR). NA :not applicable;I-SABR :stereotactic ab-
lative radiotherapy with immunotherapy;SABR :stereotactic ablative radiotherapy
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Figure 1 I-SABR CONSORT diagram'!!
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Notes: A ;event-free survival for the randomly assigned per-protocol population (n=141). B:event-
free survival for the randomly assigned intention-to-treat population (n=156). E/N :events/number of
participants. HR:hazard ratio;I-SABR :stereotactic ablative radiotherapy with immunotherapy;
SABR :stereotactic ablative radiotherapy

Figure 2 Kaplan-Meier plot of event-free survival!
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Gender

Female 46(7) 4109) P 0.63(0.24~1.71) 037

Male 20(4) 34(21) %= 0.29(0.10~0.85)  0.024
Age (years old)

<72 40(6) 41(17) - 0.32(0.12~0.80) 0.016

>72 26(5) 34(13) = 0.46(0.16~1.29) 0.141
Smoking

Current or former 59(11) 68(30) —— 0.38(0.19~0.75) 0.0056

Never 7(0) 7(0) _ _
Lung cancer history

No 50(7) 63(24) —— 032(0.14~0.74)  0.0077

Yes 16(4) 12(6) F = 0.52(0.15~1.85) 0.31
ECOG score
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2 4(0) 7(3) - S
Histology
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SABR reqimen

50 Gy in four fractions 59(10) 63(24) —.— 0.42(0.20~0.88) 0.022

70 Gy in ten fractions 7(1) 12 (6} = 0.18(0.02~1.52) 0.12
PD-L1 status

<1% 29(4) 36(17) — & 0.26(0.09~0.79)  0.017

>1% 13(0) 14(4) _ =

Unknown 24(7) 25(9) — 0.84(0.31~2.27) 0.74
EGFR status

Wild type 25(2) 22(10) ! - : 0.17(0.04~0.80) ~ 0.025

Mutated 1(0) 3(1) N -

Unknown 40(9) 50(19) = E 0.51(0.23~1.14) 0.10

020 050 100 200 500
*— —»
Favours I-SABR  Favours SABR
Notes : ECOG : Eastern Cooperative Oncology Group ; EGFR :epidermal growth factor receptor;I-SABR :stereotactic ablative radiotherapy with
immunotherapy ; SABR : stereotactic ablative radiotherapy
Figure 3 Forest plot of I-SABR versus SABR for event-free survival in subgroup analysis"!
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PP 4 Ry 58 BT BUSE A E YA YT B, AR AR T LA
SE AT HR R Z T 0 HE A HIESE PP 4R

Table 2 Grade 2 or higher adverse events possibly,
probably , or definitively related to therapy™

Grade 2 Grade 3
SABR [-SABR SABR I-SABR
Acute kidney injury = = = 1

Index

Adrenal insufficiency - - - 1
Anorexia 1 - - -
Arthralgia - 2 - -
Blurred vision - 1 - -
Conjunctivitis - - - 1
Diarrhoea - 1 -

Dyspnoea = = =

Fatigue 1 7 =

Hyperthyroidism —
Hypoxia - - -

—_
|
e B |

Hepatitis (acute ) -
Myalgia -

Oral mucositis -

—_ = =
|
|

Oral dysesthesia =
Pneumonia (infectious ) -
Pneumonitis 1
Pruritus -
Rash -
Xeroophthalmia - - —

— NN N
|
|

Xerostomia - 1 - -

Notes: Data are number of events. No grade 4~5 adverse events occurred.
I-SABR :stereotactic ablative radiotherapy with immunotherapy ;
SABR :stereotactic ablative radiotherapy

FEITT SE3Eat L BR 6 4 & a3 0 e 8 ] e B 32
SR 1 BIHE 4 1-SABR 67 R (75 B vs 66
B1) (Figure 1), — ke ihi, 32 2248 & 19 45 56 A [\ 4
MrAEANUBIE A R, T DATE S 56 40 W 55006 42 B 1y
PG AR SE R R, T — 2 o e 0] 2 )
YRR QAR NP 22 VR 3R 5 | 2 B R oy
5 T RE SR B R I 4L ANt BR 2 2 IR IR T 22 5,
PHALSEPR M EEEI 22 52 i A 45 /N8 A (Figure 4)2,

PR T AR A A B0 22 A Gei e
BB AL IR 2T A RA Gtk 22 5 F sk
HROETT R, BT LR 22 S 45/ R A R T SRR
HREEE M LS BR 22 7 AL SR/INI A R 56 22
S TGET 2 7 S AR B 19 T BB E (Figure 5) .

WRPE LR, AR AR S 1T S 32 225y
Br4E PPl SCHpPE 73 B 4 5 S5 8%/ 25 &40l b ITT
ARSI R I 20 B ITT A PP 4 | 0 S 45 SR R

Sludy group

NN
A

2 V. 2

I

Figure 4 Differences between intention-to-treat and
per-protocol analysis®’

Control group v

Equivalence trial Superiority trial

-8 <T-C< % 7-C> %
\ \
1 1 Y T T
1 I ! ! I
A O A 0 8§ A A

Non-inferiority trial
1-C>-3%

Figure 5 Differences in intention-to-treat analysis
between different clinical trials

Table 3 Analyses following adjustment for 4 prespecified stratification factors'"’

Parameter Comparison Hazard ratio  95% hazard ratio confidence interval P value
Group I-SABR vs SABR 0.364 0.178~0.741 0.0054
ECOG 2 vs 0/1 0.861 0.260~2.853 0.8070
Tumor size (2,3] ecm vs (0,2] em 0.941 0.432~2.049 0.8776
Tumor size (3,5] em vs (0,2] ecm 1.247 0.472~3.293 0.6562
Lung cancer history Yes vs No 1.556 0.745~3.251 0.2395
Histology Squamous vs Non squamous 1.018 0.464~2.235 0.9638
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— B, 25T B R EU R S A 1 S B 4
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53 MMEMRBSTHSTHER
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S R PN £ 2 S EE o Y 4 £ o VT )
BT LA 2 TR R H T, IR R
SR ST TS A 45 R T AR SME I AR S
WA 51 7w  ECOG W43 0~1, MIE =2 em 72 ¥
B DL Y 55 M Dk g iR R a0 A T A O T R
WA (Figure 3) ,{H i1 T35 )5 53 B ol R IR T S i
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CheckMate 012058 K W, 5 EGFR 272 Bt
BAE M L, EGFR 23 7% FH 1 1) k8 35 1 FH 4 o oR) G 2R
PURIT R 2, AR E WA M R R EGFR
FEPR o Y 2 R 0 S B o X Y T 2 R AE DT
W gt SO, ik PR RGN A, 5 A sk i 223K, BIr L EGFR
RAFBHME B T ARG D A RS R R A RE >
HENW L AT AT A5 5 S HE Ak WA HIF 53 3020 43 B AR AR
Kl (Figure 3) 5 AT UL | 32 43 AT 20 500 A 565 45 1~ S0 4 1) 22
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W kM NSCLC 19 IRB Y, 5 1 230 6 y7
R EVRY T 7E 0 NSCLC e M EErE /N HEA
BB IR T O 15 B e R Sk R, X TR 5 Oy R
NSCLC # # Fl4% 32 SABR iR 97 W) 97 1 il 98 &2 %
BT — BT IG IR, (HIAFG 2 —2E H i
IEFESEAT B9 I 00 o — 2R 5

S

[1] CHANG J Y,LIN S H,DONG W,et al. Stereotactic abla-
tive radiotherapy with or without immunotherapy for early-
stage or isolated lung parenchymal recurrent node-negative
non-small-cell lung cancer: an open-label,randomised,
phase 2 trial[J]. Lancet,2023,402(10405).871-881.

[2] CHANG J Y,SENAN S,PAUL M A, et al. Stereotactic ab-
lative radiotherapy versus lobectomy for operable stage |
non-small-cell lung cancer: a pooled analysis of two ran-
domised trial [J]. Lancet Oncol ,2015,16:630-637.

[3] CHANG J Y,MEHRAN R J,FENG L,et al. Stereotactic
ablative radiotherapy for operable stage I non-small-cell
lung cancer (revised STARS): long-term results of a sin-
gle-arm, prospective trial with prespecified comparison to
surgery[J]. Lancet Oncol,2021,22:1448-1457.

[4] BALL D,MAI G T,VINOD S, et al. Stereotactic ablative
radiotherapy versus standard radiotherapy in stage 1 non-
small-cell lung cancer (TROG 09.02 CHISEL): a phase
3 ,open-label ,randomised controlled trial [J]. Lancet On-
col,2019,20:494-503.

[5S] SUN B,BROOKS E D,KOMAKI R,et al. Long-term out-
comes of salvage stereotactic ablative radiotherapy for iso-
lated lung recurrence of non-small cell lung cancer: a
phase II clinical trial[J]. ] Thorac Oncol,2017,12:983-992.

[6] TIMMERMAN R D,HU C,MICHALSKI J M, et al. Long-

term results of stereotactic body radiation therapy in medi-

173



Journal of Chinese Oncology,2024,Vol.30,No.2

[7]

(8]

[10]

[11]

[12]

[15]

[16]

[17]

cally inoperable stage I non-small cell lung cancer[]].
JAMA Oncol,2018,4:1287-1288.

VERMA V,SHOSTROM V K,KUMAR S S, et al. Multi-
institutional experience of stereotactic body radiotherapy
for large (=5 centimeters) non-small cell lung tumors[J].
Cancer,2017,123.688-696.

TRAKUL N,HARRIS J P,LE Q T,et al. Stereotactic ab-
lative radiotherapy for reirradiation of locally recurrent
lung tumors[J]. J Thorac Oncol,2012,7:1462-1465.
SENTHI S,LAGERWAARD F J,HAASBEEK C J A et al.
Patterns of disease recurrence after stereotactic ablative ra-
diotherapy for early stage non-small-cell lung cancer: a
retrospective analysis|J]. Lancet Oncol,2012,13:802-809.
SUN B,BROOKS E D,KOMAKI R U,et al. 7-year follow-
up after stereotactic ablative radiotherapy for patients with
stage | non-small cell lung cancer: results of a phase 2
clinical trial[J]. Cancer,2017,123:3031-3039.
DOUILLARD J Y,ROSELL R,DE LENA M,et al. Adju-
vant vinorelbine plus cisplatin versus observation in pa-
tients with completely resected stage [ B-IT A non-small-
cell lung cancer (Adjuvant Navelbine International Trialist
Association [ANITA]): a randomised controlled trial [J].
Lancet Oncol,2006,7:719-727.

BUTTS C A,DING K,SEYMOUR L,et al. Randomized
phase Il trial of vinorelbine plus cisplatin compared with
observation in completely resected stage I B and I non-
small-cell lung cancer: updated survival analysis of JBR-
10[J]. J Clin Oncol,2010,28:29-34.

VANPOUILLE-BOX C,ALARD A,ARYANKALAYIL M
J,et al. DNA exonuclease Trex1 regulates radiotherapy-in-
duced tumour immunogenicity[J]. Nat Commun,2017, 8§:
15618.

BERNSTEIN M B,KRISHNAN S,HODGE J W et al. Im-
munotherapy and stereotactic  ablative  radiotherapy
(ISABR): a curative approach?[J]. Nat Rev Clin Oncol,
2016,13:516-524.

MOK T S K,WU Y L,KUDABA 1,et al. Pembrolizumah
versus chemotherapy for previously untreated,PD-L1-ex-
pressing, locally advanced or metastatic non-small-cell
lung cancer (KEYNOTE-042): a randomised,open-label,
controlled ,phase 3 trials|J]. Lancet,2019,393:1819-1830.
FORDE P M,SPICER J,LU S,et al. Neoadjuvant
nivolumab plus chemotherapy in resectable lung cancer{J].
N Engl J Med,2022,386:1973-1985.

WAKELEE H,LIBERMAN M,KATO T,et al. Periopera-

174

[18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

tive pembrolizumab for early-stage non-small-cell lung
cancer]J]. N Engl ] Med,2023,389(6):491-503.

FELIP E,ALTORKI N,ZHOU C,et al. Adjuvant ate-
zolizumab after adjuvant chemotherapy in resected stage
I B-1I A non-small-cell lung cancer (IMpower010): a
randomised, multicentre ,open-label ,phase 3 trial[J]. Lancet,
2021,398:1344-1357.

O’BRIEN M,PAZ-ARES L,MARREAUD S, et al. Pem-
brolizumab versus placebo as adjuvant therapy for com-
pletely resected stage 1 B—III A non-small-cell lung can-
cer (PEARLS/KEYNOTE-091): an interim analysis of a
randomised , triple-blind , phase 3 trial [J]. Lancet Oncol,
2022,23.1274-1286.

SPIGEL D R,FAIVRE-FINN C,GRAY J E, et al. Five-
year survival outcomes from the PACIFIC trial: durval-
umab after chemoradiotherapy in stage Il non-small-cell
lung cancer{J]. J Clin Oncol,2022,40.:1301-1311.
ALTORKI N K,MCGRAW T E,BORCZUK A C,et al.
Neoadjuvant durvalumab with or without stereotactic body
radiotherapy in patients with early-stage non-small-cell
lung cancer: a single-centre ,randomised phase 2 trial[J].
Lancet Oncol ,2021,22.824-835.

WELSH J,MENON H,CHEN D,et al. Pembrolizumab
with or without radiation therapy for metastatic non-small
cell lung cancer: a randomized phase [/I trial [J]. J
Immunother Cancer,2020,8:e001001.

THEELEN WSME,CHEN D,VERMA V, et al. Pem-
brolizumab with or without radiotherapy for metastatic
non-small-cell lung cancer: a pooled analysis of two ran-
domised trials[J]. Lancet Respir Med,2021,9:467-475.
RAHIM M K,OKHOLM T L H,JONES K B,et al. Dy-
namic CD8+ T cell responses to cancer immunotherapy in
human regional lymph nodes are disrupted in metastatic
lymph nodes[J]. Cell,2023,186:1127-1143.

LR, B kG MR Z R AR AERKR T2
B A kL 45 B Oncotype DX21 e B 1T 43
S AR 1 0 L R R Al R T S AT RS
P43 WA TE 9T 1Y L 5 ——TAILORx WF58 i3 [J]. [ 9
iE 24 3%, 2018 ,28(8) : 634-640.

MO M,WANG J W,ZHANG J. Comparison between en-
docrine therapy alone and chemotherapy combined with
endocrine therapy in early breast cancer patients with hor-
mone receptor positive, human epidermal growth factor re-
ceptor negative ,axillary lymph node negative,Oncotype

DX21 gene score and moderate risk: interpretation of

Mg ERE 2024 5230 %% 2H



TAILORx study[J]. China Oncology,2018,28(8):634-640. vanced non-small-cell lung cancer (CheckMate 012): re
[26] HELLMANN M D,RIZVI N A,GOLDMAN J W, et al. sults of an open-label,phase 1,multicohort study[J]. Lancet
Nivolumab plus ipilimumab as first-line treatment for ad- Oncol,2017,18(1):31-41.

M2 2024 £ % 30 A% 2 H

CRR::

SABR 5% ik F K65 F- 81 NSCLC 69 47 36 97 7 ik 4238 97 )5 B 3 AR ik
W AR R R AT K A LR E L, A T R Y SABR % 57 A1 06 T B SN
W 52 R B M B 25 T NSCLC 09 & JF % & TG , 5t Bk SABR B4 0% 76 77
8B, BFR &% T SABR 3t I-SABR 74 77 - R IN LM 52 B A
ML NSCLC 89 11 29 R ALK 36, #F 5 45 R & 9], [-SABR st £ 45 SABR 2
EREBTEHMNSCLC 500 4 FRFMHAHFF(53% vs T1%) , BL% 40 R IF
AR A AT 3T R AR M NSCLC #) /8 SABR B8 A % 9% 74 77 449 R AL 3T B
I #8006 AR5, B — K SABR BEA S J5 6 T AL T 32 A #9984, K M4t st
TR TG SR B R B NG R S T AR LA FL A E & R

(1) Y& & J7 W9 e dF 0 18] 2 X AR P AR R R 4 A B 0 0 S %
J7 B R o ZE W A1 NSCLC#7 46 B 208 06 97 Ja LB & 7 |, VAR K G o J& 44 B %
Ty gedFat i B 1 FAA L, B, £FH NSCLC, %924 77 5 SABR &6
HERFNE B M AGE— R, B EES P AR RIES,

(2)4t 5+ PD-L1 FA M & 4 69 % )& . A B HANSCLC #9 236 % ,PD-L1 Fa bk M
RFHBFTPRAEL S MAEZESE T ,PD-LI Fflri$%‘ﬁﬂk/\ SABR & A KA 2
K&, X TReAL B4 NSCLC PD-L1 FA M B 32437 69 04 77 B3k

(3)FF N LA ABE R HE R EGFR # 2 % % PACIFIC Hma‘ & EGFR £ % 1l
IR B R AE LR AR, ZRTELER T M NSCLC,EE &
% W BT AR Z A

BART E, EORAFR A B NSCLC B4 29808 FF /AL T 1R A /1 69848 &
¥ AJE BB R R R TR T H 6 B,
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