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Is there a role for consolidative stereotactic body radiation therapy
following first-line systemic therapy for metastatic lung cancer?
A patterns-of-failure analysis
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Cumulative Incidence of First Failure
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S.H. Parel et al, / Lung Cancer 108 (2017) 109-114
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Clinical and molecular features of innate and acquired resistance
to anti-PD-1/PD-L1 therapy in lung cancer
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Background
Aithough durability is the trademark characteristic of
response to PD-1 blockade, acquired resistance can occur,
The frequency, patterns, and survival outcomes of patients
with acquired resistance to PD-1 blockade in NSCLC are not
well established.

Objectives
To explore patterns and outcomes of patients with acquired
istance to PD-1 blockade in NSCLC.

Methods

All patients with NSCLC treated with PD-1 blockade at
MSKCC were examined.

Acquired resistance was defined as initial CR/PR (by
RECIST) followed by progression/death.

Ofigo vs systemic patterns of acquired resistance were
defined as progression in < 2 sites of disease ot 2 3 sites of
disease, respectively. 5

Results
Baseline
Sites of of Oligo- Systemic

Lung  52(63%) 27(34%) 27(69%)
"}"'o"d’." 45(54%) 28(35%) 30 (77%)
Pleura 34 (41%) 0(0%)  6(15%)
Adenal 47 o0m)  12(15%) 7 (18%)
Liver  18(22%) 6(8%)  3(8%)

Bone  25(30%) 6(8%) 14 (36%)
Brain  8(10%) 5(6%)  0(0%)

Other  22(27%) 2(3%)  5(13%)

Distribution of disease sites and pattern of progression
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74% of patients with initial response will
develop acquired resistance at 5 years
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Memorial Sloan Kettering Cancer Center, New York, NY, USA

Timing of Acquired Resistance After Initial Response

1
19%! 34%

Rate of acquired resistance varies

Actuarial rate of acquired resistance
decreases with increased PFS
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Oligo-progression occurs later than
systemic progression
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Systemic vs Oligo-progression After Initial Response and Outcomes by Therapy

Acquired resistance to PD-1 blockade in NSCLC

Adam J. Schoenfeld, Hira Rizvi, Danish Memon, Jia Luo, Isabel R. Preeshagul, Jennifer L. Sauter, Andrew J. Plodkowski, Chad Vanderbilt, Martin L. Miller, Matthew D. Hellmann

Abstract # 9621

Results

Oligo-progr ion is after initial response

I Otigo progression (n = 79)
W Systemic progression (n = 39)

PFS on PD-1 therapy and OS post PD-1 by
type of therapy

Time to resistance (months)

with oligo-progr
improved post-progression OS

Patients treated with locally directed

== QOligo-progression
=== Systemic progression

Percent overall survival

(-]

12 15 18 21 24 27
Ume to resistance (months)

therapy have improved OS

]
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R s l PDA therapy PFS (mo) ' Post.PD OS imo)
Log-rank HR: 0.53 Intervention
95% C1 (0.28 - 0.99) Conclusions

Acquired resistance to PD-1 blockade is common in
NSCLC.

Risk of acquired resistance is lower in bbmarkev«
enriched pati and with i of
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is ly ofigo in
nature, which is amenable to locally-directed therapy
and can be associated with improved survival.

T T T T 1] = Differences in organ-site distribution and post-
12 24 36 48 60 progression survival suggest distinct  biology
associated with acquired resistance.
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Acquired resistance to PD-1 blockade in NSCLC

Memorial Sloan Kettering
Cancer Center Adam J. Schoenfeld, Hira Rizvi, Danish Memon, Jia Luo, Isabel R. Preeshagul, Jennifer L. Sauter, Andrew J. Plodkowski, Chad Vanderbilt, Martin L. Miller, Matthew D. Hellmann
1agd

Memorial Sloan Kettering Cancer Center, New York, NY, USA ASCO 2020 Abstract # 9621

Oligo-progression is common after initial response

B Otgo geogression {n = 79)

Bl Systemic progresson (m = 39)
Death {n ~ 27)

PFS on PD-1 therapy and OS post PD-1 by
type of therapy

TR B E L6 NFEREE (2D

4

T RE

(2% | 24| B4t 4) 55




fj}v'l/ﬁA),{.%FzJ

—.. NSCLCEH:- e T

—— (22 | 24| B | 4) 55



Local ablative therapy of oligoprogressive disease prolongs

disease control by tyrosine kinase inhibitors in oncogene
addicted non-small cell lung cancer

Proposed schema of therapy

Oligoprogressive

. —>

ALK+ NSCLC disease

Rx crizotinib

or
EGFR-MT NSCLC
Rx EGFR-TKI Widespread =
progression
b 1
EGFRE ST FiH

Radiation or surgery
to sites of progression

Chemotherapy
or Clinical trial

JTO 2012

Continue
Crizotinib or EGFR-TKI

(A) PFS of all patients treated with LAT and continuation of TKI therapy
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Progression Free Survival (%)
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\ ~& PFS1 + PFS2: 9.8m + 6.2m
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Local Therapy with Continued EGFR Tyrosine Kinase
Inhibitor Therapy as a Treatment Strateqgy in EGFR-Mutant
Advanced Lung Cancers That Have Developed Acquired

Resistance to EGFR Tyrosine Kinase Inhibitors J Thorac Oncol. 2013
EGFREJASRZEHE
Time to Progression Overall Survival
° 100- 100+
.; 804 Median time to progression 10 months 80- Median Overall Survival 41 months
é 60+ g 60-
o & -
g " - |
o 20- 20+
ES
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0 12 24 36 48 0 12 24 3 48 60
Time (months) Time (months)

FIGURE 1. Time to progression after local therapy. FIGURE 2.  Overall survival after local therapy
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Acquired resistance to PD-1 blockade in NSCLC

Memorial Sloan Kettering
Cancer Center Adam J. Schoenfeld, Hira Rizvi, Danish Memon, Jia Luo, Isabel R. Preeshagul, Jennifer L. Sauter, Andrew J. Plodkowski, Chad Vanderbilt, Martin L. Miller, Matthew D. Hellmann

Memorial Sloan Kettering Cancer Center, New York, NY, USA
Clt i g ASCO 2020  Abstract # 9621
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e — s ¢ . “ PD-1 theragy PFS (mo) ' Post.PD OS imo)
g ’ ‘\ Log-rank HR: 0.53 ""‘"’“?“‘
7 95% C1(0.28 - 0.99) Conclusions
— . BR_RARR_R 2 | »
® « Acquired resistance to PD-1 blockade is common in
g 5 NSCLC.
o) * Risk of acquired resistance is lower in biomarker-
- o enriched patients and with increased duration of

2 response.

§ p= 0048 = Patterns of acquired resistance is commonly oligo in
a

nature, which is amenable to locally-directed therapy
and can be associated with improved survival,
= Differences in organ-site distribution and post-
0 12 24 36 48 60 progression survival suggest distinct biology
associated with acquired resistance.
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OMD (oligometastatic disease )

All lesions should be amenable to radical intent
treatment with acceptable toxicity
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JAMA Oncology | Original Investigation

Pembrolizumab After Completion of Locally Ablative Therapy

for Oligometastatic Non-Small Cell Lung Cancer

A Phase 2 Trial

oligometastatic
N § C L C
(<4metastatic
sites)

LAT including
surgery,
chemoradiotherap
y, Stereotactic
radiotherapy

Baumlifis®

El Progression-free survival from start of ablative therapy

1.00 4

0,751

Probability
=
=

0.254
Median PFS, 19.1 mo (95% Cl, 9.4-28.7 mo)
U T T T T T T T 1
1] & 12 18 24 30 36 42 48
Time From Start of Definitive Therapy, mo
Mo. at risk 45 36 28 20 11 6 4 1

0.754

Probability

0.25+

a

Mo. at risk

HEHEFENSCLC R8T JE K2 4

0.501

Overall survival

1.00 4

JAMA Oncol 2019

Median 05, 41.6 mo (95% Cl, 27.0-56.2 ma)
0 ] 12 30 36 42 48
Time From Start of Definitive Therapy, mo
45 44 39 14 7 1

VS TMSTiA41. 6m
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Consolidative Local Ablative Therapy Improves the
Survival of Patients With Synchronous

Oligometastatic NSCLC Harboring EGFR Activating
Mutation Treated With First-Line EGFR-TKIs

237 patients with oligometastatic disease

%Eﬁ*g +TKI 92 patients excluded

67 received second or third-
line EGFR TKis
= 12 ECOG PS >2
4 with EGFR rare mutations
9 lost to follow-up

145 patients with oligometastatic disease
ongoing first-line EGFR TKIs enrolled

: : '

51 patients received LAT 55 patients received LAT 39 patients did not receive
for both primary tumor for either primary tumor or LAT for primary tumor and
and oligometastatic sites oligometastatic sites oligometastatic sites
(All-LAT group) (Part-LAT group) (Non-LAT group)

Journal of Thoracic Oncology 2018
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Median OS, months (959 CI)

- -’F_,.,t_ AIN-LAT 40.9 (35.5-46.3)
= N .on Part-LAT 34.1 (29.4-38.8)
= e —~— Non-LAT 30.8 (25.2-36.49)
= Bl
= -‘:\g
= g . e AIN-LAT vs. Part-LAT
= AN-RA L VS Non-L-AX 3, oo HR 0.56, 9526CI 0.37-0.87
. HR 0.42, 95°%CI 0.42-0.62 % _ 5 P—0.009
= P=0.001 e o
o "l.' -
= " I
@ Part-LAT vs. Non-LAT "1_‘ ‘t.._\\

S HR 0.72, 95% CI0.72-1.11 - DU T
P=0.136 e PN
-~ —‘ oo “. B s ..E
L p 3 . Ll 1 ] L )
0 12.0 24.0 36.0 48.0 60.0
= Time (momnths)
No. at risk
AN-LAT s1 49 43 31 14 6

Part-LAT s=s =3 40 23 o 1
Non-LAT 39 37 28 14 3 o
B8 Bat 63
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Table 4. Univariable and Multivariable Analysis of Covariables Associated With OS5

Univariable Analysis

Multivariable Analysis

Variable HR 95% CI p HR 95% CI p
Age

<65 vs. =65 0.83 0.58-1.19 0.30
Gender

Male vs. Female 1.58 1.11-2.25 0.011 0.97 0.62-1.51 0.899
ECOG performance status

0-1wvs. 2 0.77 0.57-1-1.15 0.20 0.91 0.59-1.40 0.676
Histology

Adenocarcinoma vs. nonadenocarcinoma 0.49 0.31-0.76 0.001 0.46 0.29-0.73 0.001
Smoking status

NMonsmoker vs. current or former smoker 0.66 0.46-0.94 0.021 0.60 0.37-0.96 0.034
T stage

T1-2 vs. T3-4 0.90 0.63-1.28 0.554
M stage

MNO-1 vs. N2-3 0.68 0.48-0.97 0.031 0.66 0.45-0.95 0.027
EGFR mutation

Exon 19 deletion vs. Exon 21 LB858R 0.52 0.36-0.74 =0.001 0.50 0.34-0.74 = 0.001
Metastases number

1 vs. =1 0.56 0.39-0.80 0.002 0.51 0.35-0.76 0.001
LAT for primary tumor

) o5 vs. No 0.49 0.34-0.70 =0.001 —) () 45 0.30-0.66 = 0.001

Subsequent treatment

Yes vs. No 0.58 0.38-0.88 0.01 0.49 0.32-0.76 0.002

2| 28| Fall £) 7
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—IiafEtN. WHA, FFAEIREARIDIE ( SINDAS ) RIRHRSGESR -
EGFRm+E4ENSCLC BE—HEGFR-TKI IR RHI B ERRIT

First-Line Tyrosine Kinase Inhibitor With or Without Aggressive Upfront Local Radiation Therapy

In Patients With EGFRm Oligometastatic Non-Small-Cell Lung Cancer:Interim Results of A
Randomized Phase [ll , Open-Label ClinicalTrial (SINDAS) (NCT02893332)

NI SBRT+TKI
(N=133) —
25Gy-40Gy , 35/ % 5obk
+ 185 a RS EL
» ECOGES<2
- EFENFEHEGFRm+ NSCLC
BRUFF/AEGFRm =AEEHE 250mg/iR/E
- BEs T ELE PRI R [EigERe 150mg/iR/H
h ) iesE R 125mg/=%/'H
FEES  PFS

MBS 05, T2l
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A PFS
100 = —lﬁ—-ll_l_
1'-1 '|—|_
804 “\1 B{EPFS 20,248 vs 12.50-8
H'H . HR0.618(95% C1 0.394-0.968)
60 - \ P<0.001
5 h 1"'-1_|
ﬂ_ 1
40 " ol
- THIREE N
209 ——TKHSBRTH b
D r T 1
0 10 20 320
Mo. at risk Eial (B)
TKIRFE 65 52 10 0
TKI+SBRT 68 61 35 3

SERT=Irtk EM T Err, HR=FMeLE, PFS=EH B4+, 05=-E5HFMN, C=HEEHE
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Timing in combination with radiotherapy and patterns of disease
progression in non-small cell lung cancer treated with EGFR-TKI

Yi Tang , Bing Xia®, Xiao Xu”, Minna Zhang , Kan Wu", Bing Wangb, Shenglin Ma™"*

TKIERWEE: PAEJ A E2H (1.08-2.92H)
SDH] &8

TKI
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Study

S

Local Consolidative Therapy versus Maintenance Therapy/
Observation for Patients with Oligometastatic Non-Small Cell
Lung Cancer without Progression after Front-Line Systemic

Therapy: Results of a Multi-Institutional Phase Il Randomized

74 Patients enrolled during
initial systemic therapy

49 Patients enrolled for
randomization

L

25 Patients given
local

24 Patients given

25 Patients not enrolled for

randomization
12 for progression on systemic therapy
5 for refusal to randomization
4 lost to follow-up
3 for ineligibility
1 for study closure before randomization

no local
consolidative consolidation
therapy therapy and
assessed for PFS
l l

25 —analyzed for 0%
24 = analyzed for PF5,
TNSF (1 with no follow-
up imaging)

13 — progression
13 - first progression in
new site
13 — progression in new
site at any time
& — died

24 = analyzed for 0%
24 = analyzed for PFS,
TMSF

17 — progression
10 - first RrOEression in
new site
15 — progression in new
site at any time
8 - died

Lancet Oncol. 2016

CRT or S
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Local Consolidative Therapy Vs. Maintenance
" Therapy or Observation for Patients With
Oligometastatic Non—Small-Cell Lung Cancer: ; ciin oncol 2019
Long-Term Results of a Multi-Institutional,

Phase Il, Randomized Study

PFS 14.4 vs 4. 4m

A

PFS (probability)

0S 41.2 vs 17m

0 12 24 36 48 0 12 24 36 48 60

Time (months) Time (months)
is 0. at risk
LCT: 25 13 7 3 1 LCT: 25
: MT/O:
FIG 1. (A) Progression-free survival (PFS) and (B} overall survival (OS) in patients given local consclidative therapy (LCT} or maintenance therapy or

ohservation (MT/O) for oligometastatic non—small-cell lung cancer.
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Consolidative Radiotherapy for Limited Metastat
NSCLC A Phase 2 Randomized Clinical Trial L ol 2018

...........................................................................................................................................................................................................................................................................................................................................................

E'Bﬁggig 34 Patients assessed for eligibility

— 5 Did not meet inclusion criteria

— -

-~ 29 Patients randomized to |
N SADbR or maintenance along

—— —
- ——— —_—

14 Allocated to SAbR | 15 Allocated to maintenance alone
I - I
14 Analyzed | 15 Analyzed
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5833648/

RESULTS

ﬁ}“xﬁ/&ﬁ.%ﬁ}?

9.7 vs 3. 5m

SADR plus maintenance

Maintenance only

100
754
45Gy/15T was accepted £
3
25
0
0
No. at risk
SADBR plus
maintenance 14

Maintenanceonly 15

o
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EDITORIAL

Curing Metastatic Disease with Radiation
Therapy: Myth or Reality?—Arquing for Reality S

Asal Rahimi, MD, MS, and Robert Timmerman, MD

*Department of Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, Texas;
Harold C. Simmons Comprehensive Cancer Center, Dallas, Texas

Received Jan 16, 2020. Accepted for publication Mar 11, 2020.

Can SABR cure or prolong the lives of patients with metastatic
disease?

Obviously, the answer is yes

(2% | 28| Bét 4 %5




NCCNIEFa

TREATMENT OF THORACIC DISEASE
R R348 B35
ﬁpﬂﬂlﬂlﬂgit
Limited mediastm;ﬂ nodal
T1-3, N0 ———— | evaluation™ and
metastases + Surgical 1 on!
confirmed \ or SABE.F‘E‘“ ]
Consider systemic TN
therapy (NSCL 17} (|- Patholagic | Definitive local Consider systemic
- mediastinal nodal theraoy for if not
Definitive therapy and restaging evaluation® and | ——» FE" i site. dd if ﬂ;em&. .
. to confirm non- « Surgical metastatic site,9 i alr given
for thoracic : T1-3, Nt ———p= " 21 not already given (NSCL-17) C
disease feasible progression resection’ or
or Definitive RT™ or
Proceed to Chemoradiation® |
definitive therapy \J J
T1-3, N2 Definitive
T4, NO-2 chemoradiation”
Definitive therapy | See Systemic Therapy
for thoracic disease - icc Di
not feasible | (NSCL-1T)
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OLIGOMETASTASIS OLIGORECURRENCE OLIGOPROGRESSION OLIGOPERSISTENCE
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4K

ZHEJIANG PROVINCIAL PEOPLE'S HOSPITAL

Al & ¢ 1 MBARER

PEOPLE’S HOSPITAL OF HANGZHOU MEDICAL COLLEGE

Z | 28| 54t 6 %




