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Pathology .
- Adenocarcinoma40% (more common in those that do not smoke) 1988 1992 1996 2000 2004 2008
o Adenocarcinomas have a worse prognosis sfagetage. X
o  Bronchoalveolar is a subtype of adenocarcinoma. 160 U.S. Lung Cancer Mortality
o  Arises from type Il pneumocytes, is least associated with smoking.
- Sqamous cell carcinoma30% o 0
o More common in smokers g 120 """_"""""““\
- Small cell carcinomal5% 2 400
o0  Exclusively in smokers. g N \
- Large cel; 13% Z T e—
- Other: g eo —
o Neuroendocrine (carcinoid). = a0 o e 2 2 e e e
20
Risk factors oL : ; . : .
1987 1991 1995 1999 2003 2007
- Smoking, radon, asbestos, Fam Hx, Fibnosis, occupational (silica, cadmium,  Viita Malon s mm Whits Fornalon Crearall Rata
arsenic, beryllium, diesel exhaust, coal soot). m— Aftican-Amarican Males s mm African-American Females
Genetics
- > 95% of clinically relevant mutations found in ACs.
- EGFR sensitive to AGE DO (afatinib, gefitinib, erlotinil)gimertinib Dacomitinib)
- ALK sensitive to ABC (alectinibrigatinib, ceritinib/crizotinib). Loratinib.
A FAT (afat..) ALEC (alectinib)
- ROsL sensitiveto Crizotinib.
- BRAF V600E Vermuafenib
- MET (notorious for causing resistance to EGRR) TEPOTINIB, Crizotindavoltinib, capmatinib
- RET Cabozantinibselpercatinib
- PD1 Pembrolizumab Nivo (for young women, nemokers)

BTW Nivolumab and pembrolizumab (PDinhibitors), and atezolizumab, durvalumab and avelumabLPDhibitors)

SUBSET: Asidiemale Norsmoker

Think Adenocarcinoma witEGFR mutation (63%) cas&l.othern ALK, KRAS, PIK3CA, ERBB2, BRAF, ROS1 (&T¢RET
Thus, 79% of lung adenocarcinomas from nesraoker females harbored wethown oncogenic mutations.

\ m treatment response rates te GFRKIs guch as gefitinib and erlatib).

These women could also have EMAMKN (but this is MUTUALLY EXCLUSIVE vsEGFR

The Most Common Gene Mutations in People With
NSCLC
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Central vsPeripheral

NCCNMethods to delineate the thirds of the hemithorax: A linesdgtht lines in sagittal plane) and B lines (concentric lines arising from hilum)

dBased on the CT of the chest: Peripheral = outer third of lung; Central = inner two
thirds of lung.

RTOG 043y / S yNSCLC tumbdrs that are touching or within the zone
of the proximal bronchial tree (Figure 1 below) or are adjacent to
mediastinal or pericardial plra (as these are also debmiting organs for
high dose SBR™M.

/ KFEy3as W ¢K2HBKS REPAYAdGARy D24
tSarzyée KlFa @I NASR AY Lidzo t A KSR
2cm in all directions of the proximal bronchial tree (carina, right and
left main bronchi, and bronchial tree to tleecond bifurcation), as in RTOG

0236; (2) a tumor within 2cm in all directions of any mediastinal critical

structure, including the bronchial tree, esophagus, heart, brachial plexus,

major vessels, spinal cord, phrenic nerve, and recurrent larymgead
(Fig.1); and (3) a tumor within 2cm in all directions around the proximal
bronchial tree and immediately adjacent to mediastinal or pericardial

LI S dzNJ 6dat ¢+ i12dz0KAY 3 iKS YSR

| doseescalation study ©SABR for central lesions). Definition 2 has
been used most often in recent studies because of reported toxicity to
lung and other critical structures such as esophagus, heart, and nerves etc
after SABR. Therefore, we recommend the dedimit® (Fig.1) in our
routing clinical practicé.

g KL

FIGURE 1.
tion of central lesion: a tumor within
2cm in all directions of any medias-
tinal critical structure, including the
bronchial tree, esophagus, heart,
brachial plexus, major vessels, spinal
cord, phrenic nerve, and recurrent
laryngeal nerve.
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- == === == Defines zone of the proximal bronchial tree

Recommended defini-

Copyright © 2015 by the International Association for the Study of Lung Cancer
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Screening

Recommendation Summary

Population

Recommendation Grade

Adults aged 50 to 80 years
who have a 20 pack-year
smoking history and currently
smoke or have guit within the

The USPSTF recommends annual screening for lung cancer with low-dose computed B
tomography (LDCT) in adults aged 50 to 80 years who have a 20 pack-year smoking

history and currently smoke or have quit within the past 15 years. Screening should be
discontinued once a person has not smoked for 15 years or develops a health problem

past 15 years that substantially limits life expectancy or the ability or willingness to have curative lung

surgery.
RISK ASSESSMENT2b:< RISK STATUS SCREENING
« Smoking historyd
+ Radon exposure®
- Occupational exposuref
= Cancer history?
oy ey SO e g g it forscrsei,
« Disease history (COPD or = Age 250 y and 2:2;:;:,5_3:.:::;:12?:“’” l(-:El"w-Ldl:?gg n L, |Screening
pulmonary ﬁbr°5i5|!| 220 pgck-year history of recommended, including a (cai!egory J1;. Findings
» Smoking exposure” (second- smoking (category 1) discussion of benefits/riskstM (LCS-2)

hand smoke)

Patients not eligible for lung

cancer screening

* Symptoms of lung cancer
(see appropriate NCCN
Guidelines)

* Previous lung cancer (see_
Surveillance in the NCCN
Guidelines for Non-Small
Cell Lung Cancer)

* Functional status and/
or comorbidity that would
prohibit curative intent
treatment' (see Principles
of Surgery in the NCCN
Guidelines for Non-Small Cell

Lung Cancer)

Lung cancer
*|screening not
recommended

Low risk |

+ Age <50 y and/or

» <20 pack-year history of
smoking

Note: LOW DOSE CT is about &ddse of normal CT.

Reduced Lung Cancer Mortality with Low Dose Computed TomograpieesSing(NEJM, 20111

53,454 persons (55 to 74y) high risk (>pBQear), randomly assigned to three annual screenings: low dose CT or PA CXR
Quit < 15 years.

Positive screening tests 24.2% (low dose CT) vs. 6.9% (CXR)

20%relative reduction in mortality from lung cancer

The rate of death fronany causewvas reduced inhe low-dose CT group, as compared with the radiography grbu.7%

There were 247 deaths from lung cancer per 100,000 peysans in the londose CT group and 309 deaths per 100,000 peysans in the radiography

group, representing a relative redtien in mortality from lung cancer with lowose CT screening of 20.0% 26.7; P = 0.0Q
Conclusion Screening with the use of ledose CT reduces mortality from lung cancer.

LDCT Screenin@ brain mets at 3 years3u, J Thorac Oncol 2021
3-year brain mets 11.99H6.5% (in the screening diagnosed cohort).

Dutch NELSON Trial

H RH13,195 menand 2594 womers0-74yo)| 1. CT screening at TO, 1 yr, 3 yr, and 5.5 yr | 2. No screening |.

10-year followup. Arerage adherence to CT screening ®a$%b | 380 pack years who continued to smoke or quit less than 10 years ago.
9.2% of the screened participants underwent at least one additional CT scan (initially indeterminate)

de Konig, NEJM 2020.

Overall referral rate for suspicious nodules was 2.1%.

10-yearincidence of lung cancer was58 caseper 1000 persoryearsvs.4.91 caseper 1000 pesonyears in the control group.
10-yearlung-cancer mortality wa2.50 deathgper 1000 persosyearsvs.3.30 deathsper 1000 persofyears, respectively.

10-year CI CSM 0.70.61 to 0.94; P=0.01yith screening.

Among women, the rate ratio was 0.67 (95% CI, 0.38 to 1.14) at 10 years ofdpllovith values of 0.41 to 0.52 in years 7 through 9.

CONCLUSI@ this trial involving highisk persons, lungancer mortality was significantly lower among those who underwent volume CT
screening than among those who underwent no screening. There were low rates of-égllpvocedures for results suggestive ofdurancer.
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EVALUATION OF
SCREENING FINDINGS

<6 mm® ———»

26 to <8
mm?®
28 to <15 ,
Solid nodule mm?®
on initial
screenin
LDCTOP:
215 mm® —»

Solid
endobronchial
nodule

<6 mm® ——»

26 mm
with solid
P . component
art-solid <6 mm®
nodule
on initial
screening 26 mm
LDCTO:P.a.F2 with solid
component
26 to <8 mm*

Solid
component
>8 mm*®

<20 mm® —

Nonsolid
nodule on
initial screening
LDCTO:P:r.2,aa

FOLLOW-UP OF SCREENING FINDINGS

Annual screening LDCT until patient is no
longer a candidate for definitive treatment™d

LDCT in 6 mo"
LDCT in 3 mo" »|See Evaluation (LCS-7)
or
" Low suspicion .
gg%.#r of lung cancer¥ LDCT in 3 mo®
Annual screening LDCT until
E'::zﬂtr(;:t Biopsy":"*Y No cancerV—» patient is no longer a candidate
andlor High suspicion _,_ |or for definitive treatment™9
PET/CT! of lung cancer" Surgical )
excision™Y Cancer _ _ See appropriate
confirmed NCCN Guidelines
LDCT" <1 mo
(immediately after If no resolution —= Bronchoscopy
vigorous coughing)

Annual screening LDCT until patient is no
longer a candidate for definitive treatment™d

LDCT in 6 mo"
LDCT in 3 mo" »
or
Consider Low suspicion ; n______ .
PET/CT! of lung cancer" > LDCTin3mo
sapy | o carcrt—>
andlor High suspicion __, ;r ical

of lung cancer urgica
PET/CT' excision® Cancer

confirmed

Annual screening LDCT until patient is no
longer a candidate for definitive treatment™9

220 mmS—— LDCT in 6 mo" ———  See Evaluation (LCS-10)

Suspected
infection/

New nodule"bb.cc
on follow-up or
annual LDCT

No suspected |
infection/

}—~LDCT in 1-3 mo"
inflammation

Repeat LDCT in 3-6 mo to

Resolving— /. colution or stability

Resolved —* Annual LDCT"4 (see LCS-1)

Persistent
or enlarging

Multiple nonsolid

inflammation |

nodules”

Part-solid nodule(s)’ ——»

Nonsolid nodule” ———»

—_—

See Evaluation (LCS-9)

Annual screening LDCT until
atient is no longer a candidate
r definitive treatment™d

See appropriate
NCCN Guidelines

———— Annual LDCT"9 (see LCS-1)

Solid nodule(s)" See Evaluation of Screening

Findings (LCS-7)

See Evaluation of Screening
Findings (LCS-8)

See Evaluation of Screenin

Findings (LCS-10)

See Evaluation of Screenin
Findings (LCS-11)
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Work-up
0  Hx/Physical exam
A Symptoms: dysphagia, odynophagia, weight loss

A Advanced disease: present with symptoms of local invasiematemesis, hemoptysis, melena, cough from fistula, dysphonia,

paralysis ohemidiaphragm
A CBC, platelets, chemistijFTs
n
CT chest and upper abdomen (include adrenals)

A
A PET scan

A Pathologic LN > 1 cm.
A

A

G.dz#f 18é¢ RSTFAYSR a SAGKSNI B oOYX Ydzt GALX S

MRI brain
1 EVERYTIM&ceptperipheral IAX X XIB is optiona).

o  Biopsy:
A Bronchoscopwvith biopsy
A Pathologic Mediastinal LN EvaluatiéREE PATHOLOGY BELOW)
1 EVERYTIMaptional peripheral IAX X X
o  Other

A Smoking cessation advice, counseling, pharmacotherapy

Prognostic factors

clinical stage

KPS cutoff 90.

Age cutoff 70.

Weight loss > 5% in 6 montfB0% present with weight loss)
sex (males: worse survival)

sguamous: better prognosis in stage Il (not others)

stage IIIB/IV: WBC, hypercalcemia

T D D D D B D

Biologic features:
1 bck2, EFGR mutation (favorable)

stage I: high pr@p CEA poor prognosis (esp if levels remain elevatedqgst

» Pathology review?

* H&P (include performance
status + weight loss)?

* CT chest and upper
abdomen with contrast,
including adrenals

* CBC, platelets

» Chemistry profile

» Smoking cessation advice,
counseling, and
pharmacotherapy
» Use the 5 A’s Framework:

Ask, Advise, Assess,
Assist, Arrange
http://www.ahrq.gov/clinic/
tobacco/5steps.htm

« Integrate palliative care®
(See NCCN Guidelines for
Palliative Care)

1  EGFR overexpression, TTF1, Cox2, ras, Ki67, HER2, VEGF, p53, aneuploidy, mickewsisg(@averse)

Maybe to differentiate between metastatic disease and primary lung, you use TTF1 and napsin

LN drainage
For primary tumor in a lobe, which lymph nodes does it drain to?
- Right upper lobe ipsilateral mediastinum
- Left upper lobe ipsilateral and contralateral mediastinum

- Right lower lobe Subcarinal nodes> right superior mediastinur® right inferior mediastinum
- Left lower lobe Subcarinal nodes> right or left superior mediastinur® right or left inferior mediastinum

Paraneglastic syndromes

- Gynecomastia most commonly with largeell
- Hypercalcemia most commonly with squamous céhink PTHrP)

- Hypertrophic pulmonary osteoarthropathypresents as bilateral pain and tenderness in the legs, especially over the tibias. Bone scan paajwe. X

show elevated periosteum without cortical involvemenmost commonly withadenocarcinomgsecondary td®THrp)

- Clubbing of digits

Syndromes according to tumor location:

- Pancoast syndrome (superior sulcus tumdower brachial plexopathy, Horner's syndrome, shoulder/ulnar distribution of pain
- Horner's syndrome enophthalmos, ptosis, miosigpsilateral loss of sweating, hoarseness due to recurrent laryngeal nerve involvement

Second primary: Patients treated for upper aerodigestive tract tumors (lung, H&N, esophagus) have a 3%/year risk ofglav@ibpegguent cancer.
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Anatomy IASLECN Map

Notes:

Lv 2 is L and & the trachea

Lv 3 isanterior and posterioof trachea.
Carina T5

Trachea starts G3

Magenta (purple) contour - level 5
Green contour - level 6

'

White contour - level 3P

_yan (light blue) contour - level 4

Mediastinoscope

Incision

Right lung

Supraclavicular zone

. 1 Low cervical, supraclavicular,
and sternal notch nodes

Superior Mediastinal Nodes

Upper zone
@ 2R Upper Paratracheal (right)
. 2L Upper Paratracheal (left)
. 3a Pre-vascular
. 3p Retrotracheal
O 4R Lower Paratracheal (right)
() 4L Lower Paratracheal (left)

Aortic Nodes

AP zone
@ 5 Subaortic

() 6 Para-aortic (ascending
aorta or phranic)

Inferior Mediastinal Nodes

Subcarinal zone
O T Subcarinal

Lower zone

() 8 Paraesophageal
{below carina)

) 9 Pulmonary ligament

Ny Nodes
Hilar/Interlobar zone
) 10 Hilar
@ 11 interiobar
Peripheral zone

) 12 Lobar
O 13 Segmental
D 14 Subsegmental

Mediastinoscopy
Cervical

Onz fingzr braadin
AboY2 sugrasizrnzl
1Y IP']

Trachea

Left lung

ﬁ_J—/

Lymph nodes
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Pathology

Minimally invasive: EBUSTBNA, EUENA.
Surgically Invasive: MediastinoscopyAnterior vs.Cervical)

A EBUSTBNA 2,47 10-12

A EUSFNA 247 89 L Adrenal Gland

A Anterior Mediastinoscopy (Chamberlain)4,5,6,7

A Cervical Mediastinoscopy 2,3,4,(NO 5 or 6), (NO 8 or 9)10
ASTER Trial

H Rib241resectable NSCLC 1. mediastinoscopy2. EBUSHhmediastinoscopyAll received PET/CT upfront, known-Blpatients excluded.
1°sensitivity for N2/N3 metastases.

Annema, JAMA 2010.

Sensitivity of mediastinoscopy 79% vs. EBUSW5%BU Shmed 94%.
Unrecessary thoracotomies18% (med) vs. 7% (EBUS).
ConclusionsEBUSbmed is better than med or EBUS alone.

Anterior Mediastinoto
(Chamberlain procedure

- \ *Two inch
/ ) incision made
© over second rib
\ at costosternal :

junction ted
Theony INCiSiON
means of
accessing 5,6
*Too low to
access level 2

)
N4
X A
~2 / b\\\ '

Mediastinoscopy

Mediastinoscope

Trachea

Left lung
Lymph nodes

Anterior Mediastinotomy
(Chamberlain procedure)

Incision o
( ) EBUS-TBNA and Mediastinoscopy

4 @ cesusTeNa
. @ cusFna

» The least invasive biopsy with the highest yield is preferred as the first diagnostic study.
0 Patients with central masses and suspected endobronchial involvement should undergo bronchoscopy.
0 Patients with peripheral (outer one-third) nodules may benefit from navigational bronchoscopy, radial EBUS, or transthoracic needle
aspiration (TTNA).
0 Patients with suspected nodal disease should be biopsied by EBUS, EUS, navigational bronchoscopy, or mediastinoscopy.
— EBUS provides access to nodal stations 2R/2L, 4R/4L, 7, 10R/10L, and other hilar nodal stations if necessary.
— An EBUS-TBNA negative for malignancy in a clinically (PET and/or CT) positive mediastinum should undergo subsequent
mediastinoscopy prior to surgical resection.
— EUS—guided biopsy provides additional access to stations 5, 7, 8, and 9 lymph nodes if these are clinically suspicious.
—TTNA and anterior mediastinotomy (ie, Chamberlain procedure) provide additional access to anterior mediastinal (stations 5 and 6)
lymph nodes if these are clinically suspicious. If TTNA is not possible due to proximity to aorta, VATS biopsy is also an option.
0 EUS also provides reliable access to the left adrenal gland.
¢ Lung cancer patients with an associated pleural effusion should undergo thoracentesis and cytology. A negative cytology result on
initial thoracentesis does not exclude pleural involvement. An additional thoracentesis and/or thoracoscopic evaluation of the pleura
should be considered before starting curative intent therapy.
© Patients suspected of having a solitary site of metastatic disease should have tissue confirmation of that site if feasible.
0 Patients suspected of having metastatic disease should have confirmation from one of the metastatic sites if feasible.
0 Patients who may have multiple sites of metastatic disease—based on a strong clinical suspicion—should have biopsy of the primary
lung lesion or mediastinal lymph nodes if it is technically difficult or very risky to biopsy a metastatic site.
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Staging8™" EDITION

T-stage:

TiSSTAGEO Ly &Af(dz
PURE LEPIDIC

TmiSTAGHE XX cm
X p YY A
Mostly Lepidic

Tla <1 Lobar bronchus Surrounded by lung or
visceral pleura

T1lb >1,<2
Tlc >2, 13
T2a >3,<4 . -
- Main bronch(no limit . . -
from carina) Visceral pleura Atelectasis/pneumonitis
T >4,<5
T3 B pZ X T Chest walldiaphragm, phrenic N, Same lobe
mediast pleura, parietal pericardium
T4 >7cm Carina, trachea Mediast, heart, gr v, rec laryngeal N,  Different
eso, vert body ipsilateral lobe
Mla Contralat lobe, Malignant effusior(lung or
pleural nodules heart)
M1b Single SINGLE NONREGIONAL L
extrathoracic met
Mlc Multiple

extrathoracic mets

T3 = PPP Phrenic, Parietal Pericardium, Pleura (mediastinal) + Chest wall Diaphragm
T4=Think more structures. Like nerve, vertebra, heart, mediastiresophagus.

N-staging:

N1 =Ispsilateral peribronchial and/or ipsilateral hilar LN or intrapeulmonary LN.

N2 = ipsilateral mediastinal and/or subcarinal LN.

N3 = Contralateral arlying. ORsupraclavicular node©R ipsilateral or contralateral scalene.
NOTE: Lv 5 and 6 are L sidede®d0 IF YOU HAVE Lv 5+ and a L sided cancer, it is N2. BUT if
have a R sided cancer, it is N3 if you have Lv 5/6+.

Survival Estimates:

Stage 5 Yr Survival Median Survival

IA 50-70% 5-10 Yrs

1B 40-60 3-7

1A 55 34

1B 40 1.53

1A 20-25 1-2

1B 7-9 1-1.5

1\ 2-13 0.51.5*

* Best supportive care is8 months, or 8.0 months with chemo.
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EarlyStage Diseas©perable Disease

- NCCN guidelines
0  Workup see above.
0 Recommended treatments
A Operabledll

Lobectomy (23% mortality) > pneumonectomy (5% mortality) >> wedge.

Must do LN sampling since 15% of @ND disease have LN+.
If N1, must give chemo (CNIC BR.10). But if NO, consider chemo for T2, especially if > 4cm (CALGB).

For T3NO, give adjuvant chemo (IALT).

For close margins / + margins;nesect or consider posip RT.

A Inoperablell

Definitive RT to primary and + L{$BRT, conventionahfitionation, hypofractionation).

SBR™R-3 yr LC 8®5%, OS 55961td5 yr OS T1NO 280%, T2NO }20%.Hypofx2-3 yr OS 4%0%.
Conventional RT is 2 Gy to 66 Gy (Dosoretz 1996, Sibley 1998)
If peripheral tumor 0@ PS, may hypofrx 4 Gy/fx t& fumor only (Slotman 1996, Cheung 2002).
Dose escalation > 70 Gy and SBRT technique (60 Gy in 3 fx) >> conventional in LC.

If patient can tolerate it, give chemo (induction, concurrent, an/or consolidation) if T3NO, or N1.
Off trial, patientsshould not get chemo concurrently with desscalated RT or SBRT.

CLINICALASSESSMENT PRETREATMENT EVALUATIONY

INITIAL TREATMENT

Surgical exploration
and resection™ +

LRF lobe 6%, wedge 18%.

g Adjuvant
Operable—» mediastinal lymph Treatment
node dissection or (NSCL-4)
. systematic lymph
Negative node sampling
mediastinal
nodes
* Pulmonary function tests . it
(PFTs) (if not previously Medically . 2;':22::;523";;3’:"” Surveillance
inoperablek : Lm.n (NSCL-18)
. g‘:‘;‘:i‘: hoscopy radiotherapy (SABR)"™
Stage 1A " p
: — | (intraoperative preferred)
(peripheral T1abc, NO) = Consider pathologic
mediastinal lymph node
evaluationh:! )
« FDG PETI/CT scan! (if not
previously done) i
:,ﬁ;:::im' _ Stage IIA/IIIB (NSCL-8) or
nodes | " Stage IIB/IIC (NSCL-12)
Surgical expll:'b‘r:t(;on
and resection™P9 + Adiuvant

Operable —* |mediastinal lymph node | ———

dissection or systematic

Treatment (NSCL-4)

lymph node sampling Consider
Negative . adjuvant
= PFTs (if not previously me:'“““" NO __{Efg::g;fyRT’ chemotherapy”| _ Surveillance
. done) nodes in for high-risk (NSCL-16)
?;aageN:)B} (peripheral + Bronchoscopy SABR stages
Staée I {central . rath?:ogi: mediastinal Medically IB-lIBS
T1abc-T2a, NO) e‘;“;f:‘at'?gn,f inoperable Durvalumabty
Stage ll (LL?"‘:'Z‘“" « FDG PET/CT scanl (if N1 . Definitive _, |(category 1 Surveillance
Stage IIB (T3, NO)° not previously done) chemoradiation't ™| 2597 T 5 (NSCL-16)
: +* Brain MRI with
Stage llIA (T3, N1) contrast® (Stage Il I1IA) Positive stage Il)
(Stage IB [optional]) mediastinal Stage IIIA/IIB (NSCL-8) or
nodes Stage IB/IIC (NSCL-12)

h Methods for evaluation include mediastinoscopy, mediastinotomy, EBUS,
EUS, and CT-guided biopsy. An EBUS-TEMNA negative for malignancy in a
clinically (PET andior CT) positive mediastinum should undergo subsequent
mediastinoscopy prior to surgical resection.
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FINDINGS AT SURGERY ADJUVANT TREATMENT

Margins negative (R0)¥ —— Observe
Reresection (preferred)
or

Stage |A (T1abc, NO)

|

Margins positive (R1, R2)¥ —

RT! (category 2B)
Observe

Margins negative (R0)Y ——» or high-risk patients® an
1 i w
Stage IB (T2a, N0) eletion or L858R)

Reresection (preferred) * chemotherapy”

[
or ‘

< Margins positive (R1, szv_.
RT!
Observe
Margins negative (R0)¥ - 12 amotheran
Stage IIA (T2b, NO) o
Reresection (preferred) + chemotherapy"¥

Margins positive (R1, R2)¥— |or

RT! + chemotherapy"

HNEINOLe r

Margins negative (R0)Y ———
Stage IIB (T1abc-T2a, N1)

Reresection + chemotherapy”
R1“——— |or

Margins positive Chemoradiation! (sequential® or concurrentt)
Reresection + chemotherapy" |

Stage IIB (T3, NO; T2b, N1)

/N

R2Y — ‘ or
Concurrent chemoradiation't |

ch TRl r ®
Margins negative (R0)Y — |or ¢simertinib” (EGFR exon 19 deletion or L858R)" or

Stage IIIA (T1-2, N2; T3, N1)
Stage IlIB (T3, N2)

Sequential chemotherapy” and consider R

R1Y—— Chemoradiation' (sequential’ or concurrent!)
Margins positive <

v

v st
Footnotes, NSCL-4A R2Y——— Concurrent chemoradiation

I Principles of Radiation Therapy (NSCL-C).
" Systemic Therapy Regimens for Necadjuvant and Adjuvant Therapy (NSCL-E).

. Surveillance

(NSCL-186)

% Examples of high-risk factors may include poorly differentiated tumors (including lung neuroendocrine tumors [excluding well-differentiated neurcendocrine tumors]),
vascular invasion, wedge resection, tumors >4 cm, visceral pleural involvement, and unknown lymph node status (Nx). These factors independently may not be an

indication and may be considered when determining treatment with adjuvant chemotherapy.
! Concurrent Chemoradiation Regimens (NSCL-F).
Y RO = no residual tumor, R1 = microscopic residual tumor, R2 = macroscopic residual tumor.

W For patients with EGFR exon 19 deletion or L858R who received previous adjuvant chemotherapy or are ineligible to receive platinum-based chemotherapy.

* Increasing size is an important variable when evaluating the need for adjuvant chemotherapy.
¥ For patients with PD-L1 21% NSCLC who received previous adjuvant chemotherapy.
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Surgery
Eligibility

o PFTs

A Lobectomy: FEV1 > 70% and > 1.2 L

DLCO > 60%

Wedge: FEV1 > 0.6L

SBRT/RFA: FEV1 > 0.2L

Postop predictive FEV1>0.7t0 0.8 L

0  Medically inoperable: FEV1 < 1.2 L or 40%, DLCO < 60%, FVC < 70%.
A DLCO 60% for pneumonectomy, 40% for lobectomy

> > > >

Type of Resection

Lobar resection:
0  Overalls-year OS for Stage | is ~65%, for Stage Il is ~45%
o Tumor size is a prognostic factor, independent-stdge, with smaller tumors having better survival
0  Selected patients with tumors <1.5 cm may hawge&r OS as high as 95%

LCSG 824North American ung Cancer Study Group 8¢198288)--. sublobar resectionslobectomy.

HWIDX HATkHTC LI GASY(dda 6AGK LI GK2f23A0 LISNRLKSNI f LI mbettiomdRINTat y SR 2
least one node from bronchopulmonary/dr, and mediastinal) had to be negative, otherwise completion lobectomy prior to randomization.

1. Lobectomy 2.Limited resection (segmental resection or large wedge with 2 cm margin).

Ginsberg (Ann Thorac Surg 1995)

ResultsLRR limited resection 17% vs. lobectomy 6% (SS, 3x higRES. 69% vs. 82&5( p=0.06 in onsided test with p<0.1);

OS 61% vs. 70¢8S, p=0.09 in orded test with p<0.1); Deaths due to cancer 62% vs. 55%.

No difference in DMBy tumor volume: lobectomy betteregardless of tumor size (<3 &n3-8 cn?, 827 cnf).

Toxicity. perioperative morbidity, mortality (1%) comparable. Early prspulmonary function significantly better for sublobar resection at 6
months, but no difference at 1 year and 1.5 years.

Conclusion Lobectomy is the surgery of choice.

Lederle, Ann Thorac Surg 1996. Update

12 new recurrences identified (7 on sublobar arm and 5 on lobectomy arm). New survival curves

Results Overall deatkrate-increase improved from 47% in original reptor 26% (NS); death due to cangate-increase improved from 47%
to 28% (NS)ecurrence rateincrease improved from 60% to 39% (NS)

Conclusion Modest corrections, but overall conclusions hold, with local recurrence rate diffeessamntially unchanged.

When should you use sublobar resection?
o If you can achieve parenchymal resection margiscm or>size of nodule
o If you can sample N1, N2 stations.
0  Appropriate in:
A Poor pulmonary reserve, other anorbidity
A Peripheral nodule <@n with at least one of:
9 Pure adeno CA in situ histology
1 Nodule has>50% ground glass appearance
1  Long doubling timex(400 days)

ACOSOG Z403Regative study).

H R'b244wedge resection +125 mesh brachytherapy for medically higék patents. MODERN STUDY (vs. Ginsberg).

Medage 71.lghNA a1 2LISNI 6t S LI GASyGa @AGK b{/ [ (subkpaow/ Bachyy SNE NI yR2Yi & | aa
1°time to LR(defined asstaple line primary tumor lobeipsilateral hilar nodes

Fernando, JCO 201Mled f/u 4.38 years

Sametime to LRand sameypes of LRbLocal progression occurred in only 7.7% of 222 patients.

SRB did NO@ LR6 6 dzii R A éveniinthdsg iltpotentially compromised margins (margin < 1 cm, matgitumor ratio < 1, positive
staple line cytology, wedge resection, nodule size > 2.0 cm)

This was most marked in 14 patients with positive staple line cytology (HRPG:224).

Threeyearoverall survival rates were similar for patients in the SR (71%) and SRB (71%)=ar&%.(

ConclusiorBrachytherapy did not reduce LR after SR. This finding may have been related to closer attention to parenchymal margins by
surgeons participating irhts study.

VA Recurrence RISK Study (Heiden, Jama Net)2G2t Stage | NSCLC patiergstdrs associated with, risk of recurrenc¥

Younger agélR 0.992 for every-fear increase in age (S&)Charlson Comorbidity Index scdi&R1.055 (SSpr every Tunit increase in composite score,
segmentectomyHR vs lobectomy, 1.353Spr wedge resectiofHR vs lobectomy, 1.283S)m tumor size(eg, 33140 mm vs <10 mm; HR, 1.2(&5)

h tumor grade(eg, Il vs I; HR, 1.2189, @ number of lymph nodesxaminedd $35 xmn @& S3, mpatholobiowskagéhl ¢syl; R, T.5783,
andlonger TT$time to surgery) with iy riskper weekafter 12 weeksFor each week of surgical delay beyond 12 weeksHRe, by 0.4% $§S)
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RTHSurgery

Nijmengen(Dutch)q Preoperative mediastinal RT vs Surgery alone
Hwlb oo LI -ZN08SOLC melidstinoscopy. LN RO resection in prap 57% vs surgery only 28%.
1. Preop RT 20/5 to hilar, subcarinal, trachéoN2 y OKA | £ £ | y R LlsuNinSfal@nvinik MoAday £ Sufgbr (lobefipneumo).
Kazem, IJROBP 1984.
Results5-year OSre-op RT 58%s. surgery alone 43%SS 78% vs. 67% (NS); median OS 6 years vs. 2.5 years.
Subgroup analysisif lobectomy RT beneficial ONLY duriigflB & &€ S NE GKSy y2 ko LT LlySdzyap(Boizye:
year OS 66% vs. 42%pxicity. 9% operative mortality (all patients in surgery only arm); delayed wound healing comparable.
ConclusionPreop RT well tolerated, and resulise encouraging

NCI Tria(19631966)-- Preop RT vs. Surgery only
H Rb 17 institutions. 56§t operable (no carina, no mediastinum/SCV, no chest wall invasidnyurgery vs.2. Preop RT, >40 Gy supravoltage
Warram, Cancell975
Outcome 5-year OS pr®p RT 13% vs. surgery 16% (N§gd& RFS 11% vs. 14% (NS)
Toxicity: Posbp mortality in surgery alone 11%, not estimated for-pfeRT group
Conclusion No difference!

Overall, 1 study supports, and the other is no difference. Qiediresults.

Surgery lhRT

Italian Trial
H R'b104 daplb all with RO (GTR) surgddSCLC 1. SurgbRT 2. Surghobs.
RT target volumes included bronchial stump and ipsilaterairhilRT = 50.4Gy in28 fx.

Trodella, RadiotheOncol 2002

RESULTS5-yearLR2.2%vs.23%. 5-year DFS 71% \&0% (P=0.039). 5-year O$7%vs.58% (P=0.048).

Regarding toxicity in G1, six patients experienced a grade 1 acute toxicity. Radiological evidencteohldumg toxicity, with no sigficant
impairment of the respiratory function, has been detected in 18 of the 19 patients who have been diagnosed as havimgdigpiost lung
fibrosis.

CONCLUSIONA&djuvant radiotherapy gave good results in terms of local control in patients witipledaly resected NSCLC with pathological
Stage |. Overall-§ear survival and diseaseee survivabgood too.
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SurgeryybChemo

LACE Metanalysis.
H MIMhCompletely resected patients that were conducted after the 1995 NSCLGanatgsisMedian followup time of 5.2 years

Pignon, JCO 2008.
Overall HR of death was 0.89 (P = .053-year absolute benefit of 5.4% from chemotherapy.
HRbenefit varied with stage  stage |A = 1.40; 95% CI, 0.95t0 2.06  stage IB =0.93; 95% ClI, 0.78 to 1.10
stage Il =0.83; 95% ClI, 0.73 to 0.95 stage 11l = 0.83; 95% CI, 0.72 to 0.94).
Chemotherapy effect was higher in patients with better performance status. There was no interaction between chemothecapndféex,
age, histology, type of surgery, planned radiotherapy, or planned total dbsisplatin.

CONCLUSIOM definite not. 1B unsure -lll chemoworks
See below for Japanese tr{lato, NEJM 2004pr |A benefit!

Overall Survival Disease-Free Survival
Probability of interaction/ Probability of interaction/

Category No. Events / No. Patients Hazard Ratio trend* test No. Events / No. Patients Hazard Ratio trend* test

ASSOCIATED DRUGS | Rt ; 07
Cisplatin + vinorelbine 935 1,888 —_—t 1,077 1,888 —_—

Cisplatin + 1 other drug 742 1,373 — 824 1,373 — —
Cisplatin + 2 other drugs 73 1,323 — —Q'— 784 1,323 ——0—:—

PLANNED DOSE OF CISPLATIN " .26 i 22
<300 mg/m? 186 307 —_— 139 193 307 S T .09
300 mg/m? 985 1,903 T 1,091 1,903 e
> 300 mg/m? 1.219 2,374 —t | 1,401 2,374 —r

PLANNED RT : .34 : 35
No RT planned 1,464 3,145 -t 1,670 3,145 o
RT planned 926 1,439 — 1,015 1,439 :

SEX : .79 - .33
Male 1,994 3,685 ' 2,211 3,685 .

Female 395 895 —-—E— 473 895 —ld

AGE v .83 ' 48
<50 319 701 —T a5 384 701 e 16
50-59 795 1,558 —_—— 900 1,558 —_—

60-69 1,031 1,911 —t 1,137 1,911 4=
>70 245 414 ——E— 264 414 ——%——

PERFORMANCE STATUS | 01 ' 03
PS=0 881 1,769 - 009 992 1,769 n 01*
PS=1 829 1,533 —_— 930 1,533 ——

PS=2 108 183 %—— 123 183 —{——

HISTOLOGY ' .44 ! 31
Squamous cell 1,124 2,231 —t — 1,250 2,231
Adenocarcinoma 971 1,817 —_— 1,115 1,817 —_—

Other 140 257 —— 152 257 —

STAGE ' .06 ' 08
Stage 1A 104 347 J:—v 4% 122 347 —E— 04
Stage IB 515 1,371 —rr— 612 1,371 —_

Stage Il 893 1,616 —_— 999 1,616 —_—
Stage Ill 878 1,247 — ) 952 1,247 .
TYPE OF SURGERY ; 39 E 43
Pneumonectomy 783 1,346 b o 2 848 1,346 ——
Other type of surgery 1,420 2,926 —I-I— E 1,643 2,926 —T E
T T T { R § ll T T T T e § : T
0.5 1.0 2.0 0.5 1.0 2.0
Chemotherapy Better | Control Better Chemotherapy Better | Control Better

CALGB 963@9962003)-- Surgery + paclitaxel anctarboplatin

H R'bStopped early after interim analysis showed survival ber3efit.patients (target 500). NSCLC, T2, pNO by mediastino§&80pyE IB)
resected withobectomy/pneumonectomy. 1. adjuvant paclitaxel 200 mg/m2 + carboplatin AUC 6 Q3W Xdscys. 2. observation.
Primary endpoint OS.

Strauss, JCO 2008utcome median OS chemo 7.9 years vs. observation 6.5 years ({&Jr ©S 60% vs. 58% (NS); DFS 52% vs. 48% (NS).
Subgroup analysisurvival difference for tumors, n. DS 96 vs 63 months. OS 99 vs 73 months

Toxicity. Grade 3/4 neutropenia in 35%

Conclusion Negative trial, adjuvant chemo should not be standard of care in Sta§en8val advantage for large tumors on subsetaysis.

pl4



NSCLC Collaborative Group 2010.

Meta-analysis. 34 trials and 8447 patients, individual data.
Outcome Benefit of adding chemotherapy after surgery (HR 0.86, SS) with absolute OS benefit at 5 years of 4% (60% to 648badstmegfit
chemotherapy after surgery + PORT (HR 0.88, SS), absolute OS benefit at 5 years of 4% (29% to 33%)
ConclusionAddition of adjuvant chemotherapy after surgery improves survival, regardless if pgsRT was used

CHEST (Chemotherapy for Early Stageal) (20062004)-- NEOADJUVANJemcitabine + cisplatin
Phase Ill. 270 pts. Stages | (excluding T1NO), II, or IlIA (T3N1 only).
1. 3 cycles opreoperativegemicitabine + cisplatin followed by surgergr 2. surgery alone.
Scagliotti, JCQO012 Closed early (closed in 2004 after results of 3 randomized trials of adjuvant chemotherapy were released.)
Median f/u 3.3 yrs. HR of PFS 0.70 and for OS 0.63, both SS.
Results
PFS3-yr PFS 52.9% vs 47.9%. No significant benefit for Stages IB/IIA.
PFS benefit for Stages IIB/IIIA (HR 0.51), median PFS 4.0 yrs vs-#rPHS3$5.4% vs 36.1%.
OS MS 7.8 yr vs 3.8 yr:\8 OS 67.6% vs 59.8%. No benefit for Stages IB/IIA. OS benefit for Stages IIB/IIIA (HR 0.42).
Conclusionalthough the study wastminated earlypreop chemotherapy improved OS for stages [IB and IlIA.

International Adjuvant Lung Trial (IALT}9952000)-- Surgery +f cisplatin and vinca alkaloids

H R'b Terminated early due to slow accrub867 patients (target 3300). Stagel$l I(Stage | 36%, Stage Il 24%, Stage Ill 40%), complete resection.

1. Adjuvant cisplatin with either etoposide (in 562)inca alkaloid (vinorelbine, vinblastine, vindesine¥x3ycles. ~25% also received RT dase
institutional preference.

Arriagada, NEJM 200Median F/U 4.7 years

Outcome 5-year OS chemo 44% vs. 40% control S, 39% vs. 34% (SS). Also benefit for local control, distant control.

However, no OS benefit on Stage | subset analysi®. @HRNS)

Toxicity: 1% died due to chemo effects

ConclusionCisplatinbased adjuvant chemo improves survival

Olauusen, NEJNMO006 Expression of ERCC1. 761 tumors analyzed. 44% positive, 56% negative
ERCC1 negativ&-year OS 47% chemo vs. 38éftrol (SS). Median OS 56 months chemo vs. 40 months control (14 month benefit)
ERCCI1 positivé-year OS 40% chemo vs. 46% control (NS). Median OS 50 months chemo vs. 55 months control (NS)

NCtCanada JBR.10 / INT9942001)-- Surgery +# cisplatin ard vinorelbine
H R 482 patients with Stage 4B(T3 excluded), complete resection.
1. Adjuvant cisplatin 50 mg/m2 and vinorelbine 25 mg/m2 Q4W x4 cyglesbservation. No RT given.
Winton, NEJM2005 Median F/U 5 years.
Outcome Median OS chemo 7.8 years vs 6.1 years (S8pr30S 69% vs 54%. Median RFS 61% vs. 49% (SS).
Subgroup analysis showed no benefit for chemotherapy for Stage IB.
Conclusionimprovement in overall survival

Japan JLCR@&9941997)-- Surgery + uracittegafur (UFT)
H R 999 patients, pathologic Stage | adenocarcinonmaadjuvant oral uracitegafur (tegafur 250 mg/m2) x2 year®. observation.
Primary end point QS

Kato, NEIM2004 Median F/U 6.1 years

Outcome 5-year OS UFT 88% whservation 85% (p=0.047%tage 1A 89% vs. 90% (NS), Stage IB 85% vs. 74% (SS).
Toxicity: Grade 3 in 2%

Conclusion Adjuvant chemotherapy improves survivaHIS CHEMO IS NOT USED IN US.

SuglhC vs CRT

CALGB 9734postop chemo +/ RT

H R 37/44 patients. Completely resected Stage llIIA. Adjuvant paclitaxel x4 cycles;4heaeks later +/RT.Closed early due to slow accrual
Perry, Clinical Lung canc2f07.
Outcome Median DFS no RT 1.4 years vs. RT 2.8 years {¢8); @S 72% vs4% (NS)
Conclusion Small study, no improvement in outcome

INT 011FECOG EST 3590 / RTO®@®41chemo/RT vs RT
H RTH488 patients. Stage-IlIA. 1. Cisplatin/etoposide x4 cycles + concurrent RZ. RT alone. Cis60 mg/m2, etopl20 mg/m2. RT 50.4/28
Keller, NEJM20OQ
Outcome median OS 3.2 years vs. 3.2 years (NSiglthrecurrence 13% vs. 12% (NS)
Toxicity. treatmentrelated mortality RT 1.2% vs. CRT 1.6%
Conclusion No difference in recurrence or survival.
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RT vs. Surgery

Pooled analysis of STARS (MD Anderson CC) and ROSEL (Dutch) trialStef&diactic ablative radiotherapy versus lobectomydperablestage |
nonsmaltcell lung cancer: a pooled analysis of two randomised trials" (Chang J et al., Lancet Oncology. 2015 Juri)6(6):630

Chang, Lancet 2018Median F/U 3.4 years

Pooled analysis of 2 Phase Ill studies that both did not meet accrural goals

58 patients operable T4T2a NO MO NSCLC, <4 cm diameter, 1:1 randomization SBRT vs surgery.

STARSSBRT 54/3 Gy peripheral, 50/4 Gy central over 5 (ROSELSBRT 54/3 Gy peripheral-8&days), 60/5 Gy central lesions {140 days); .
Outcome 3-year OD5% (SBRT) vs 79% (Surgery) (p<@egurrenceree survival at 3 yeamwas 86% (95% CIJH0) in the SABR group and
80% (6897) in the surgery group (HR6® [95% CI 0-22-29], logrank p=0-54).

Toxicity: SBRT: Grade 3 in 10%, no grade 4/5; Surgery: grade 3/4 44%; 1pt Grade 5

Conclusion SBRT is better tolerated than surgery, SBRT might lead to better OAS; SBRT could be an option for operable Stage | NSCLC

STARS Prospective

80 patient éngle Arm prospective > 18 yo, P,ANSCLC with NOMO (SCC, AC, Large Cell) with size < 3 cm.

This trial didNOTinclude patients from the previous pooled analysis.

SABRPeripherab4 Gyin three fractions oCentral50 Gy in four fractionsS|B GTVH60 Gy).

1°3-year OS

For the propensitymatching analysis, we used a surgical cohort from the MD Anderson Department of Thoracic and Cardiovascular Surgemrigrospec
registered, instutional review boardapproved database of all patients with clinical stage | NSCLC who underwent-MANRS Iduring the period of
enrolment in this trial.

Patients between 201§ 2017.

Chang, Lancet 2021

3 /5 year OS 81%/ 87%

SABR was toleratedell, with no grade 45 toxicity. Only 1case each of grade 3 dyspnoea, grade 2 pneumonitis, and grade 2 lung fibrosis.
3 /5 year O$ the propensitymatched VATSMLND cohort=91%/ 84%

Nonvinferiority was claimed since theyg&ar overall survivadfter SABR was not lower than that observed in the VAWIEND group.
Interpretation Longterm survival after SABR is narferior to VATS-MLND for operable stage IA NSCLC. SABR remains promising for such
cases but multidisciplinary management is stigngcommended.

Meta-analysis.
H MIbForty SBRT studies (4850 patients) and 23 surgery studies (7071 patients) published in the same period were eligible.

Median age antMIFUSBRT74 years and 28.0 months.Surg 66 years and 37 months V[ [ tleL9be{ {.we¢ .95 x wmnn
Zheng, IJROBP 2014.
Mean O4l, 3, and 5 years SBRT 83.4%, 56.6%, 41.2%
Lobectomy 92.5%, 77.9%, 66.1%

Limited resection  93.2%, 80.7%, 71.7%

In SBRT studies, overall survival improved with increasing proportion of operable patients. After we adjusted for propopevable
patients and age, SBRT and surgery had similar estimated overall and diseasavival.

CONCLUSIONSatients treated with SBRT differ substantially from patients treated with surgery in age and operafbditydjustment for
these differences, OS and DFS do not differ significantly between SBRT and surgery in patients with operable stageraie@iifed
prospective trial is warranted to compare the efficacy of SBRT and surgery.

SoCalCity of Hope / HoagpBRT Retrospectiv@election Bias
RR346 patients earhstage NSCLC.

Liu, Clinical Lung Cancer 2021.

Univariate @ death age < 65 years (P =.040) surgical candidate (P = .010).

Multivariate @ RSIGK surgical candidat¢HR0.360, P = .019).

Median OS wa§ { fomsurgical candidates versus nonsurgical candidates (83 vs 53 months, P =.017).

Local failure rate wa9.1%, the locoregional failure rate was 12.7%, and the distant failure rate was 10.7%.

ConclusiorPatients who are deemed to be candidates for surgery have improved OS compared to those who are not when treated with SBRT.
This raises the question of sel&gt biasin trials comparing surgery with SBRT in NSCLC, as patients who are deemed to be surgical candidates
and then go on to undergo surgery may have an inherent OS benefit.

Washington University; 201(20002007)PMID 20400121- "Stereotactic body radiation therapy versus surgical resection for stage-$mafi cell lung
cancer." (Crabtree TD, J Thorac Cardiovasc Surg. 2016.Agpib ahead of print])

RR 462 patients with surgery (206#D06) and 76 patients with SBRT (2@007), clinical Stage B8 NSCLC, staged with CT and PET. Surgical patients
younger (SS), lower comorbidity (SS), better pulmonary function (SS), bet bigbe (IA 63% vs 79%). Final path upstaging in 35%

Crabtree, J Torac Cardiovasc Surg 2010utcome Unmatched OS surgeryygars 55% vs SBRy&ars 32%.-§ear local control IA surgery 96% vs SBRT
89% (SS); no difference in IB local control. No difference in DSS. No differe@oa jpropensity analysisya 88% vs 90% (NS)
Conclusion Similar rate of local recurrence and disease specific survival on propensity analysis between surgery and SBRT
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Immuno = SBRT

SBRT + Durvaluméebtudy
Hwlbh t KI &S5 L 160 enrblidedryBstageSHASISONE1. DurvalrhSBRT | 2. Durvalone |. SBRT 8 Gy x Zonsecutive dailjractions

Altorki, Lancet 2021.

Major PR53.3% vs6-7%(SS)In the 16 patients in the dual therapy group with a major pathological response, eight (50@¢Rad

Grade &4 adverse event§ (20%) vive (17%)

Frequent grade 84 events were hyponatraemia (three [10%] patients in the durvalumab monotherapy gradd)yperlipasaemia (three
[10%] patients in the durvalumab plus radiotherapy group). Two patients in each group had serious adverse events (puinbatiany g1=1]

and stroke [n=1] in the durvalumab monotherapy group, and pancreatitis [n=1] and f@itiglipin the durvalumab plus radiotherapy group).

No treatmentrelated deaths or deaths within 30 days of surgery were reported.
Interpretation Neoadjuvant durvalumab combined with stereotactic body radiotherapy is well tolerated, safe, and associatedigithmajor
pathological response rate. This neoadjuvant strategy should be validated in a larger trial.
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EarlyStageDiseaselnoperable Disease

California Cancer Registry- Natural history of stge | nonsmall cell lung canceimplications for early detection.
Raz, Chest 200Registry study.
19,702 patients with Stage | NSCLC, 1432 did not undergo surgery, chemotherapy or RT (Stage IA 40%, Stage |B 60%3e8urggae
Outcome Median OS 9 months, Stage IA 13 mongtage I1B 8 months.
5-year OS 7%Stage IA 9%, Stage IB 3%edian lung CSStage IA 2.1 years, Stage 1B 10 morBhgear lung CSStage IA 23%, Stage IB 12%.
"Refused" subgroup analysis: median OS 1.2 yearsabOS 6%; median CSS 1.7 yeaysabCSS 22%.
Conclusion Longterm survival with untreated Stage | NSCLC is uncommon, and vast majority die of lung cancer. Therapy shouldn't be delayed
even in patients with small lung cancers

SEER data; 20q%9882001) -- "Radiation therapy for the treatent of unresected stagell nonsmall cell lung cancer.”
Wisnivesky, Chest 200B.opulation analysis. 4,357 patients with Stadje Who did not undergo surgery. Stage | 88%, Stage 1l 12%. RT delivered
in 63%, no RT in 27% (chemotherapy not tracked).
Outcome: 75% died from cancer. On multivariate analysis, RT significantly associated with improved lung cancer survival
Stage I: median OS RT 1.7 years vs. no RT-le2r ®S 15% vs. 14% (NS)
Stage Il: median OS RT 1.2 years vs. no RT 9 motytar; 685 11% vs. 10% (NS)
ConclusionRT is associated with improved survival in unresected STASICLC, benefitAmonths. RT not curative, since/dar OS same

Radiationalone(Historical)

NCIC CTG BR.25
Phase 1180 T:T3 NONSCLC were enrolle@T60 Gy in 15 fraction3D CRWithout inhomogeneity correctionMedian age 76 years.
GTVHPTV margin was 1.0 to 1.5cm. The primary endpoint was-§reaP primary tumor control ratesCTCAE v3.

Cheung, JNCI 2014.

2-year LB7.4% 2-year 0$8.7% 2-year regional relaps®.8% 2-year distant relaps@1.6%

Tumor sizexk3cmm DM HR 3.1

The most common grade 3+ toxicities were fatigue (6.3%), cough (7.5%), dyspnea (13.8%), and pneumonitis (10.0%)
CONCLUSIONSonformal radiotherapy to a dose of 60 Gy in 15 fractions resulted in favorable primary tumor control and overall stesival ra
in patients with T13 NO MO NSCLC. Severe toxicities were uncommon with this relatively simple treatment technique.

SPACE trla

H RibPhase I1102stage | medically inoperable NSCLGBRT to 66Gy in 3 fractions (one week)  2.3DCRT to 70Gy (7weeks).
Mean age 74 (586), 60% women, the vast majority (92%) had COPD or cardiovascular comorbidity.

NOTEThe SBRT arm included regratients with T2umors (p=0.02) and male gender (p=0.35). 3-year median f/u.

Nyman, Radiother Oncol 2016

1-, 2- and 3year PFS of: SBRT: 76%, 53%, 42% 3DCRT: 87%, 54% 42%NS. OS NS.

At the end of the study 70% of SBRT patients had not progeeiscompared to 59% (3DCRT, p=0.J®Xicity was low with no grade 5 events.
Pneumonitis of any grade was observed in 19% (SBRT) and 34% (3DCRT, p=0.26), and esophagitis in 8% and 30% re<je}ively (p=0.

HRQL was evaluated with the EORTC QLQ 30Cdrdrhodule and patients treated with 3DCRT experienced worse dyspnea (p=0.01), chest

pain (p=0.02) and cough (>10 points difference).

INTERPRETATIGNC{ h{ ©02GK b{ ® . dzi oS0 0GiNBERK.F yOS G(KI (G &2dz R2y Ql LINEINEB

MD Anderson; 2006-- Medically inoperable Stage | n@maltcell lung cancer treated witADvs.3D RT.
Fang,|JORBR006.Retrospective. 200 patients with Stage | NSCLC, treatedR@ilone. 2D planning (n=115), or 3D planning (n=85).
Median RT dose 64 Gy vs. 66 Gy (NS). Age 69 vs 73 (SS). Median F/U 1.7 years vs. 1.6 years (NS).
Outcome 5-year OS 2D 10% vs. 3D 36% (S$abDSS 29% vs. 68% (S$¢ab LC 34% vs. 70% (SS).
Negative predictors male, agex70, weight loss5%, tumonk4 cm
Conclusion 3D conformal RT improves outcomes compared with 2D treatment

SEER data; 200§ RT forunresected stagell nonsmall cell lung cancer
Wisnivesky Ches2005 Population analysis. 4,357 patients with Stagdje Wwho did not undergo surgery. Stage | 88%, Stage Il 12%.
RT delivered in 63%, no RT in 27% (chemotherapy not tracked).
Outcome 75% died from cancer. On multivariate analysis, RT significantly asdogittémproved lung cancer survival
Stage |: median OS RT 1.7 years vs. no RT-ylear ®S 15% vs. 14% (NS)
Stage II: median OS RT 1.2 years vs. no RT 9 moiyta; 6S 11% vs. 10% (NS)
ConclusionRT is associated with improved survival in unree&tage-1l NSCLC, benefitAmonths. RT not curative, since/&ar OS same
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DoseEscalation

RTOG 147

Phase-l117 patients.dll Staged with concurrerarboplatin and paclitaxel. RTsequentially intensified by, dailyfx size starting from 75.25 Gy/35
8 patientsl'hdose limiting toxicity (acute Grade 5 pneumonitis, acute Grade 3 pneumonitis; also late Grade 3 pneumonitis and Grade 4 pain)
Dose wasle-escalated to 74/37 (Arm IlI; 9 pts) + concurrent carbo/taxol. Phase lleatatu74/37 dose level.

Rx at ICRU pt; PTV must be covered by 93% isodose. Calculations without heterogeneity corrections.

Bradley, JCO 2010

53 patients at 74 Gy.

Median OS 25.9 months-ykear OS 75.5%

Stage Il median OS 21.6 mo. Stage Ill median PFS 10.8 nstageslll yearOS72.7%and 1-yearPF50%.

Twelve patients experienced grade >or= 3 lung toxicity (two patients had grade 5 lung toxicity).

Conclusion The median survival time and OS ratel2 months for this regimen are encouraging. These results serve as projection expectations
for the highdose radiation arms of the current RTOG 0617 phase Il intergroup trial.

Bradley, IJROBP 2010.

Conclusions: The maximum tolerated dose was deteeahito be 74 Gy/37 fractions (2.0 Gy per fraction) using thliegensional conformal
radiation therapy with concurrent paclitaxel and carboplatin therapy. This dose level in the Phase Il portion has bederateli t with low
rates of acute and late lgntoxicities.

RTOG 9341 Radiation alone (no chemo) Dose escalation

Phase l/lIStagelll NSCLC, SCV LN+ excluded (Prior chemotherapy allowed, concurrent chemotherapy ngt ala.

GTV = primary tumor and enlarged ING.ENI.PTV = GTV + 1 cmmmium; verified on fluoroscopy because of breathing motion.

Dose prescribed to ICRU reference point within GTV, 93% isodose line to cover PTV, maximum PTV dose <=107%, no heterectaeity
Patients grouped based on V20 value using 2.15 Gy/fx:

Group 1 (V20 <25%): 70.9/33M77.4/36M83.8/39MH90.3/42 (Stage | 53%, Stage Il 38%)
Group 2 (V20 286%): 70.9/33M77.4/36M83.8/39

(Stage | 21%, Stage |l 75%ecfual stopped after 77.4 @ye to opening of RTOG 0317
Group 3 (V20 >36%): 64.5/30My70.9/33MH77.4/36 (accrual stopped after 2 patients

Bradley, IJROBP 2015
Acute toxicity: minimal. Group 1 had 9% Grade 3 pneumonitis at 90.3 Gy; Group 2 had 8% Grade 3 pneumoniGy #cliteddosdimiting
toxicity not reached
Late toxicity. Predictors for pulmonary toxicity: mean lung dose, V20
Group lhad 13% Grade-8 lung and 6% GradeSesophageal toxicity (1 death of hemoptysis, 1 death of tracheoesophageal fistula)
at 90.3 Gytolerable otherwiseLate dosdimiting toxicity at 90.3 Gy level.
Group 2had 16% Grade-8 lung toxicity, and 4% esophagus toxiditgte dosdimiting toxicity not reached.
Outcome 2-year LR 508% (but small individual group sizes); LR sole site d@&¥ponent 38%Elective nodal failure 8%
Conclusion: For Group 1 (V20 <25%), 83.8 Gy safe; for Group 2 (88%257.4 Gy safe using 2.15 Gy/fx

CALGB 3990Radiation 3DCRT Trial

Phase I, 39 patients medially inoperable (Stage | < 4 simaj Eligibilitglinical stage TINO or T2NO NSQk@ cm) and pulmonary dysfunction. The
nominal total radiotherapy dose remained at 70 Gy, while the number of daily fractions in each successive cohort was reduced.

Eligibility: FEV1 <40%, DLCO <5@@ P45 mmHg, VO2max <15 mL, or O2 dependent (28%).

Radiation3D-CRT, nominal dose 70 Gy, accelerated stepwise: 70/29 (@B4QJ26 (@2.69)H70/23 (@3.04JH70/20 (@3.55H70/17 (@4.11).
Median age 75, 28% on supplemental O2. Median F/U 4.4 years

Bogart, JCO 2010.

1 G3 nonhematologic toxicity observed in both cohort 3 (dyspnea) and cohort 4 (pain).

The major response rate was 77%.

After a median followup time of 53 months, the actuarial median survival time of all eligible patients was 38.Hhisnont

Local relapse was observed in three patients.

Conclusion Accelerated conformal radiotherapy was well tolerated in a fnigk population with clinical stage | NSCLC. Outcomes are
comparable to prospective reports of alternative therapies, includtagestactic body radiation therapy and limited resection, with less
apparent severe toxicity. Further investigation of this approach is warranted.

Slotman Postage Stamp Tridlimited field irradiation in early stage (BNO) nonsmall cell lung cancer."
Retrospective 31 patientsperable TI2NO NSCLC received radiotherapy (48 Gy in 12 fractions) to a limited (‘postage stamp') field. The hilum and
mediastinum were not included in the radiation portals.

Slotman, Radiother Oncol 1996.

3-year OSwas 42% 3-year DSS wa&s%.

FailuresOne patient developed an isolated regional failure, one had a combined local and distant failure, one had a combineditl, r
and distant failure, while three patients failed at distant sites only. Thus, only two f&(i&%) recurred regionally.

ConclusionsThis study shows that ‘postage stamp' irradiation is an effective alternative to surgery. Radiation of the hilar antinaledias
lymph nodes can be omitted in these pulmonary compromised patients.
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SBRT

BED > 100

Tough Cases: https://lwww.jto.org/article/S15560864(21)02112/fulltext

CHISE(TROG 09.02 SBRTvs. EBRT  Phase 3

H w b nbiopgyconfirmed stage 1 (I 2aNOMO0) NSCLC diagnosgdPED:1| 1. SABR | 2. EBRMedically inoperable or refused surgery.
SABR 84 Gy in three 18 Gy fractions, or 48 Gy in four 12 Gy fractions if the tumour was <2 cm from the chest wall

EBRT 86 Gy in 33 daily 2 Gy fractions or 50 Gy in 20 daily 2-5 Gy fractions, depending wtioimstipreference

1°time to local treatment failure

Ball, Lancet 2019.

Median time to local treatment failure was not reached in either group.

20 (20%) of 101 patients had progressed locally: nine (14%) of 66 patients in the SABR group and 11 (31%) of 35gB&nts in

CC|[ @ the,SABR grou@R0-32, 95%, p=0-0077).

SABRbHone grade 4 adverse event (dyspnoea) and seven grade 3 advergs @w cough, one hypoxia, one lung infection, one weight loss,

one dyspnoea, and one fatigue) related to treatment compared with two grade 3 events (chest pain) in the standard treedopent g
Interpretation: In patients with inoperable peripherallydated stage 1 NSCLC, compared with standard radiotherapy, SABR resulted in superior
local control of the primary disease without an increase in major toxicity. The findings of this trial suggest that SAkBfesheureatment of

choice for this patiengroup.

Japanese Society of Radiation Oncology.
Retrospective. 245 patients with Stage | NSCLC (T1NO n=155, T2NO n=90), tumor diameter < 6 cm, 65% inoperable/35%hafadRd.or
Hypofractionated SBRT-{2 Gy dose/fx; 5 fractions; total dose 185 Gy; median BED10 108 Gy; BED10 rand86Gy)Median F/U 2 years

Onishi, Cancer 2004.

Outcome LF 14%, LF if BED10 <100 26% vs. BED10 >100 8%&&3DS369% vs. 88% (SS)

Toxicity: Grade 3 in 2%

Conclusion: Hypofractionated SBRT with BED10 <15&a&iple and beneficial; local control and survival better with BED10 >=100

Onishi, J Thorac Oncol. 2007. 3 year.

Retrospective. 275 patients, Stage | NSCLC (T1NO n=164, T2NO n=93). Hypofractionated SBRT, median BED16180 GQy{>yéEdian F/U

3.2 years

ALL-COMERS OverallLF 14% LF if BED10 <1@3%vs. BED10 >1@&Y(SS)

*** |F MEDICALLY OPERABLE5year OS if BED10 <100 30%R&D10 >100 71% (SS)

Toxicity: Grade 3 pulmonary 5%

Conclusion: Hypofractionate8RT feasible for curative treatment of Stage | NSCLC; superior to conventional RT. Outcomes in operable patients
are excellent

RECALL HOW SIMILAR TO LOBECTOMY 70% OS Ginsburg

Older Single Institution

Timmerman, Indiana (Chest 2003).

Phase Hoseescalation trial37 pateints T42 NO NSCLC. Initial dose was 8 Gy x 3 and increased to tolerated dose 20/GYx.8.2 mo.
CT simulation with abdominal compression.

Results pCR 27% Total response 87%. patients failed, but they all received18 Gy x 3 fx dosage.

Only 1 patient treated at 14 Gy x 3 developed symptomatic pneumonitis.

Conclusion Good response and able to be done.

Timmerman,Indiana CO 2003

Phase Il medically inoperable 70 patients-2IM0 NSCLC. SBRT6605y in 3 fractions-2 weeks. MFU 17.5 mo.
Results 2-year LC 95%. 2 ye@sS 54.7%. 6/70 patients treatment related deaths. Median time to toxicity 10.5 mo.
2-year Freedom from Severe Toxicity PERIPHERAL tumor 83&\WsRAumor 54%.

ConclusionLocal control high, but central tumors toxic

Fakiris, Indiana (Phase Il update IJROBP 2009) MFU 4 years.

Results:3-year LC 88%3-year OS 43%. Nodal recurrence 8.5%. Distal recurrence 13%.

Median SurvivaB2.4mo (3years)Ibbut if T1 39 mo. vs. T2 24.5 mo.Local control is NOT dependent on location.
G35 toxicity PERIPHERAL 10% vs. CENTRAL 27%.

Conclusionsame as abovdf they are going to faill/3 fail locally 1/3 regional 1/3 distally.
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MAJOR Dose Studies

RTOG 043 Central Lung tumors
Impetus for RTOG @80 6+ & @ KI ( #Ap%Eeatraliutnéivs 2A%Iperipkietaldumor in Phas&ithmerman, JCO 2006
Phase 2 6®6 in 3 fractions
Phase I/IMEDICALLY INOPERABLE Designed to determine maximum tolerated dose and efficacy of SBRT for PEX(staégad tdrhors).
Central tumorsdesigned to be < 2cm from trachdalonchial or immediately adjacent to mediastinal or pericardial pleura (aka PTV touches pleura).
SBRT was started at 50 Gy in 5 fractions and escalated by 0.5 [B60fGy in 5 fractions.
N=33H12 Gy/fx N=3811.5Gy/fx. 7% doseimiting toxicities in the 12 Gy x 5 arm

Abstract 16; Table 1

Dose level 11.5 Gy x 5fr 12 Gy x 5fr

Number (n) of eligible patients 38 33

Pts w Toxicity G3+ (at any time) 6 7 .

Pts w Early Toxicity G3+ (within 1% yr) 5 4 BeZ]ak ASTRO 2015 LBA10. ASTRO 2016 #16.

Pts with Late Toxicity G3+ 2 5 2-year LC 88%, PFS 53%, OS 70%.

H(bgy;nd_l“‘yr) il ) . Tkoo LI GASyi&a 6AGK x o DNIRS (2EAOAGE®

s with primary tumor failure A A A A

e e ; 5 Grade 5 toxicity attributed to SBRT was seen in 3biil patients

Pts with regional (lymph node) failure 2] 4

Pts with distant failure 6 5

2-year local control 80.4% 87.7% Observed local control at 2 yrs in 71 pts treated with the two highest doses levels (11.5
) ) (81.6-97.4%)* (78.3-97%)* 12 Gy/fr x 5 fr) in this multicenter trial was high, and G3+ toxicity rates were acceptable.

2-yr progression free survival 52.2% 54.5% Twoyear OS rates of 70% in this medically inoperabtegiof elderly pts with

(35.3-66.6%)* (36.3-69.6%)*
2-year overall survival (OS) 70.2% 72.7%
(52.6-82.3%)* (54.1-84.8%)*

comorbidities were comparable to pts with peripheral early stage tumors.

*90% confidence interval.

RTOG 036 PERIPHERAL Lung tumors.

Phase 1159 non-surgical patients all with medical comorbiditiédedian followup 4 years (7.2 years for survivors)

Biopsyprovenperipheral T1-T2< 5 cm)NOMO nonrsmall cell lung cancer

Prescriptonwas 20 G¥ o Xo dzi 2y f 1 GSNJ Fy Il f &aAh &z 18/Gy x Iffactions =50 @ydrgf SBRMasting RS2wéeksii S NP -
GTV = CTV (NO EXPANSICBIVIHPTVmax 10 mm CC and 5 radiaf.4ADCT5mm uniform.

Initial results 3years Longterm results 5years

oS 56% 40%
MS 48 mo 48 mo.
LC 98% 93%
Lobar control 91% 80%
LRC 87% 62%
Distant Failure 22% 31%

Timmerman, JAMA 201®hase II. 55 patients, peripheral-T2NO NSCLC, <5 cm diameter, not surgical candidate. SBRT 54/3 @vertks.
Median F/U 2.9 years

Outcome 3-year tumor control 98% (1° tumor failure); 3yearLC(tumor+lobe) 91%; §earLRG7%; 3year DM22%. Median OS 48 months
Toxicity. Grade 3 in 13%, Grade 4 in 4%, no Grade 5

Conclusion Patients with inoperable NSCLC have high rates of local tumor control and moderate treattaged morbidity

Note: No EBUS was required in RTO@®J ocal failure is a bigger problem in comparison to lobectomy and would requirealBR Balvage
as many of these patients are not chemo candidatedrapt or salvage setting. Lobar recurrence is more easilyagaty with SBRT.

ConclusionsMedically inoperable NSCLC with SBRT had modest survival, high rates of tumor control, and moderate treatment related
morbidity. There are noticeable lobar and regional failures, however.

SAFRON II'/ TROG 13.01

Hwih t K4S LL oo 21 XAABYSEa {Gavet dzy I XX pOY Ay &A1 S FyR B HOY FmWesy OSy N
Concurrent systemic or targeted therapy was not allowed.

63% were male and PET staging was us@@%.Colorectal was the commonest primary (47%), followed by lung (11%) and kidney (10%).

1°CTCAE V4.0 grade 3 within 1 year of treatment.

Siva, IJROBP 2020

lyeark Do G(2EAOAGE H Dad MO
1-yearLC at 93%s. 95%.

1-yearDFS 59%s. 60%.

ConclusionThe prespecified primary endpoint was met both 28Gy/1 fraction and 48Gy/4 fractions of SABR; therefore, comparison of both
arms for secondary endpoints will be performed at trial maturation. These findings may have implications for treatmeioinsieleesource
constrained or bundled payment environments.
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RTOG 0438
Phase Il Single SBRT arm operable stage I/l NSCLC (peripheral lesions3ddly<18cm) treated with 60 Gy in 3 fractions.

Timmerman, ASCO 2013.
2-year LF 19.2% (involve lobe)11.7 % (regional failure), 15.4% (distant failure).
2-year PFS 65.4% 2-year OS 84.4%.

RTOG 045 Single Fraction study.
H RibPhase 2. 94 patientsiopsyLIN2 @Sy LISNA LIKSNI £ o xH OY T NENO PERE MO SryoisMiré efilleN2 y OK A I £
1.34 Gy in 1 fraction (arm 1) 2.48 Gy in 4 consecutive daily fractions (arm 2).

Videtic, IJROBP 201Bhe median followup time was 30.2 months.

1-year LC 97% vs 92.7%. 2-year OS 61.3% vs. 77.7%. 2-year DFS 56.4% vs. 71.1%
AdverseEvents 10.3% vs. 13.3%.

CONCLUSIONS

34 Gy in 1 fraction met the prespecified criteria and, of the 2 schedules, warrants further clinical research
NOTEBased on most SBRT lesions, the R50% ranges from 5 to 3 for volumes 7cc to 126cc, respectively.

Cleveland Clinie- IMRFBasedSBRT
Videtic, IJROBP 200®Retrospective. 26 patients with 28 lesions. T1 in 79%, T2 in 21%, no tissue diagnosis in 27%. SBRT IMRT 50/5
Heterogeneity corrected. PTV = ITV-5 Bim. Median F/U 2.6 years
Outcome Actuarial 3year LC 94%,Bear OS 52%
Toxicity. Acute Grade 3 dyspnea in 1 patient (4%), late Grade 2 chest wall pain 1 patient (4%)
Conclusion SBRT excellent local control and favorable survival

Indiana University Phase ISBRT, 4 year prospective Phase II.
Faliris, IJORBP 200Phase II. 70 medically inoperable patients, cT1 (n=34) or cT2 (n=36), diafieter, biopsy proven NSCLC. Dosé60
Gy to 80% isodose in 3 fractions. Median F/U 4.2 years
Outcome 3-year LC 88%, nodal failure 9%, DM 13%e& OS13%, CSS 82%. No difference in outcome between T1 and T2, by tumor volume,
or by peripheral vs central location
Toxicity. Grade 3+ toxicity in peripheral 10% vs. central 27% (p=0.09)
Conclusion SBRT results in high local control in medically inopef@taige | patients

Timing and Technique

NOTERTOGRTO®8-13 it was EOD and on 4% it was daily. So even within RTOG in the same era, there was no specific consensus.
NOTE Yalezor peripheral T1 lesiori$)54 Gyin 3 fractions based on the results of the RTO@&2Vhen adjacent normal structures are a conceyb0
Gy in 5 fraction, or for larger lesions 55 Gy in 5 fractieas Ohri et alin the red journa). Do not treat on consecutive days, but this is simpalebias.

50 Gy in 5 Cleveland Clinic Experience

Background: American Radiation Oncologist started with RTOG protoce36 @il 0813) which stated QoD SBRT Txs.

Cleveland Clinic started with Japanese data of consecutive daily SBRT treatments: ie 50 Gy in 5 fr&ctibmmidrruption and irrespectie of location.
Retrospective340 lesions in 300 patients (15% multiple treatments)m@tically inoperabl&SCLC treated with 50 Gy in 5 fractions from 22OR2 with
vacuumbag based for immobilization and abdominal compressivV=ITV + 5 mm margBBRT -B IMRT beamsver consecutive days

Median Age 74 KPS 80. Median FEV1 and DLCO (as % predicted) were 59 and52 Byw¢ hD nywmoX wmmp f S&A2ya 6o0o0
Median tumor diameter was 2.4 cm (range 1Q); median PET SUV max was 7.6 (rars@);136.2% of tumors had no or naliegnostic biopsies.

Videtic, IJROBP 2014. Median FU 17.4 months.

The principal canorbidity for medical inoperability was pulmonary62.0% of patients, with 18.3% smoking at SBRT.

Any grade toxicity was 13.0 % (with no grades 4 or 5) and chest wall symptoms constituted 7.7%.

Centralvs. peripheralesions=the toxicity rate was 15.5% vs 11.7€hest wall 5.8% vs 8.6%neumonitis5.8% vs 3.0%

Centralvs. peripheral lesions 5year LC 79 vs. 75 8year DMFS 49.5 vs. 565¢fyear DFFS 37.2 vs. 34b3/ear OS 18.3 vs. 20.3

At analysis, crude rates by lesion of local, lobar and regional nodal failure (in %) were 11.2, 8 Barebpectively.

There were no statistically significant differences in the failure rates between central arckntnal lesions for all parameters.

Conclusions RSO RSQa SELISNASYOS 6A0GK [dzy3d {.we¢ dzaAy3d pn D& Arg p FNIC
mainly distant. Canorbidities drive mortality in this population. This schedule is effective independent of tumor locatioe lartg, with

minimal toxicities that are locatiedependent.

TimingStudy.
RR 107 patients TANO linac based SBRT-@DGy/fraction).  consecutive daily fractions vs. in noonsecutive fractions

Alite, Radiother Oncol, 2016.

RESULTS:

3-year L@&3.6%(consecutive) v83.3%(norn-consecutive), SS.

Multivariate analysis and propensity score matching showed ¢basecutive fractionation was an independent predictor of local failure
OS trended towardeon-consecutive grougNS)

CONCLUSIORIvefraction SBRT delivered over nroansecutive days imparts superior LC and similar toxicity compared to consecutive
fractionation. These results should be validated in independent datasets and in a prospective fashion.
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Postop SBRT

RetrospectivePostop SBRT
48 patients(44, 83% were stagell L surgital approaches were 47.9% wedge resection, 4.2% segmentectomy, 43.8% lobectomy, and 4.2% bilobectomy.

Sittenfeld, Clin Lung Cancer 2020.

{ dzNA S Ndiian filpelRto local recurrences 26.4 monthdh36 (75%) recurrences were biopssoven.

Surgical salvage was not possible owing teesectability or underlying comorbidities in 45 (93.8%) patients.

Most (68.8%) patients received 50 Gy in 5 fractions. The medii@wfup after sSSBRT was 22.6 months (range; 1888 months).

1-year Patterns ofrailures:Eight (16.7%) local or lobar failure, and 9 (19.1%) nodal failure

1-year Distant Failure RatefNineteen (39.6%)

MedianOSsSBRWas 29.3 months.

Toxicity: NONE2.9% 3 (6.3%) patients developed grade Il toxicity (cough, atelectasis, or soft tissue necrosis) following sSSBRT.
Conclusios: Similar to SBRT for primary early stage NSCLC, sSBRT for local relapse following sectmalofeNSCLC offers high rates of
local control with limited toxicity. Distant failure remains the primary pattern of failure.

RFA

RAPTUREResponse to radiofrequency ablation of pulmonary tumoargrospective, intentiotio-treat, multicentre clinical triab €
Lencioni, Lancet Oncology 2008ultinational prospective trial (Europe, USA, Australia). 106 patients, 183 lung tumors, <3.5cm diameter.
Unsuitable for surgery, RT or chemo. NSCLC (n=R@)nt&ts (n=53), other mets (n=20).
Outcome Technical success 99%ydar CR 88%:-ylear OS NSCLC 70%, CRC mets 89%, other mets\@2%#0%5 Stage | NSCLC 72%
Toxicity. Pneumothorax 1%; n8S@ of pulmonary function
Conclusion Percutaneous RFA high sised CR, acceptable morbidity
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AdvancedOperable NSCLT@IA and IIIB)

Guidelines
. R SurgeryrbAdjuvant treatment (including OsimertinibADAURA PORTor N2 (5654 Gy)
w LUk Es L CRTor RE2/ECE
RO b b h Madiuvant Chemo ®simertinib (R154 Gy, RZECE 6Gy)
R12 hre-resection or radiation '
Neoadjuvant chemdbsurgerylhbPORT
Resectable GenerallyNOT a good optio(EORTC 0894tyear OS low at 15%}. Albain (see below)

Sometimes for N1 disease.
Depends on aggressiveness of surgeon (per subset analysis in Depierre study in 2002)

Neoadjuvant CRThsurgery
Albain Trial 5-year OS18% (lefinitive CRT)H36%(trimodality ONLY LOBECTOMY)
May reduce tumor size tdecrease extent of surgery.
Not a preferred option in patients who would undergo pneumonectomy.

45 Gy (25) with concurrent
cisplatin and etoposidéMANY
OTHER CHEM#tions)

Resectable or
Unresectable

Definitive CRTHCT restaging 2 weeks aft€hadjuvant durvalumabstart 6 weeks after
Consider RT alone in elderly patients or poor PS

60 Gy (30yvith concurrent
cisplatin/etoposide or
carblatin/paclitaxel

Superior Sulcus

Neoadjuvant CRThsurgery/ completion CRT if unresectable
Preferredapproach for borderline resectable ABNG1 SWOG 9416

SurgenyfbCRT

Consideration for upfront resectable tumor especially for resectable tumors with significant symptg

Note: Generallystage IlIA and lower is considered resectable, since all sites of disease can be removed by extended surgery.
In contrast, stage 1B disease (N3 or T4) is generally considered unresectable due to conttNataraktensive local tumor.
However, a gbset of T4 patients may actually be able to undergo surgical resection.

CLINICAL INITIAL TREATMENT ADJUVANT TREATMENT
PRESENTATION
Margins Chemotherapy’ Surveillance
negative (R0)" and osimertinib" (NSCL-16)
Surgery*d Reresection + chemotherapy”
referred or Surveillance
P ) R1Y *| Chemoradiation' (NSCL-18
Chest wall, Margins (sequential” or concurrentt)
proximal airway, positive
or mediastinum » 07 Reresection + chemotherapy” .
(T3 invasion, NO—1 R — ol or PY"|, Surveillance
Resectable T4 Concurrent chemoradiation’! (NSCL-16)
extension, NO-1)
Margins Observe Surveillance
Stage WA (T4, NO-1)—* o rent Surgical negative (RO — T " (NSCL-16)
chemoradiation't reevaluation X
or |r::|udg119 Surgery’
r chest CT
Chemotherapy PET/CT Margins positive iy Surveillance
(R1,R2)¥ — ReresectionY —————» (NSCL-16
Stage IlIA (T4, NO-1) Definitive concurrent Durvalumab®Y Surveillance
Unresectable chemoradiation't (category 1) (category 1) (NSCL-186)
MEDIASTINAL BIOPSY INITIAL TREATMENT ADJUVANT TREATMENT
FINDINGS
Surgical resection®
- + mediastinal lymph
T1-3)N0-1 *.p node di ion or See Adjuvant Treatment (NSCL-4)
(including systematic lymph
with multiple node sampling
nodules in
same lobe) Medically See Tr according
inoperable to clinical stage (NSCL-3)
Definitive concurrent Durvalumab®! Surveillance
T1-2, T3 chemoradiation'® (category 1) (category 1) (NSCL-16)
or :fo;‘r’:::i‘:::—’ Surgery* + RT! (if not given)
Induction
chemotherapyd* + RT! Local— RT! (if not given) + chemotherapy?
Progression < See Treatment for Metastasis
Systemic = |limited sites (NSCL-14) or
distant disease (NSCL-17
T3
(invasion), Definitive concurrent Dur S.t Surveill
N2 nodes chemoradiation's (category 1) (NSCL-16)
positive, M0

* PFTs (if not previously
done

- FDG PET/CT scanl (if
not previously done)

+ Brain MRI with contrast®

= Pathologic confirmation

?Tt:_g; |u§} of N3 disease by:
Stage' e » Mediastinoscopy
(T3,N3) » Supraclavicular lymph

node biopsy
» Thoracoscopy
» Needle biopsy
» Mediastinotomy
» EUS biopsy
» EBUS biopsy

N3 negative—— Soe Initial treatment for stage I-lIlA (NSCL-8)

chemoradiationt® Durvalumabst ___ Sureilance
tegory 1) (NSCL-16)
[category 1) (ca

See Treatment for Metastasis
limited sites (NSCL-14) or
|distant disease (NSCL-17)
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Patterns ofFailure

DukePatterns of failure after resection of nesmaltcell lung cancer
Kelsey, IJORBP 20@etrospective, 61 pts s/p resection witegmargins, no RT, with™ recurrence at a locoregional site {distant metastasis).
Surgery was lobectomy in 69%, wedge in 23%, pneumonectomy in 8%. Most did not receive neoadj/adj chemo (13%).
Most pts presergd with pathologic Stage | disease (i.e. not PORT candidates)
Results44% presented with LRR without DM. Site of failure was brochial stump / staple line (44%), more common after a wedge (A3¥ctie
34%). Mediastinum 70%, ipsi hilum 23%, supra@¥v Supraclav involvement more common in those who were M. pNO, whereas mediastinal
and hilar involvement did not vary based on pN status.

Patterns of failure demonstrate a fairly predictable pattern based on the involved lobe.

Leftsided tumors: mae frequent involvement of contralateral mediastinum.

Small RT fields that cover the surgical stump, ipsi hilum, and lower ipsi mediastinum would encompass at least 60%sitégailure
Conclusion"These data may help clinicians construct postoperativedRimes that are smaller than ones traditionally utilized, which may improve
the therapeutic ratio."

PORTRTSequencing

LungART

Hwlb t KI & Betstaged NSCQws/p RO resection + nodal exploratidi41. PORT | 2. No PORT |. AdjC or NAC allowed.
PORT =54 Gy in 2 Gy or 1.8 Gy3MCRT mandatory with IMRT permitted.

1°DFS.

Le Pechoux, Lancet 2021 4.8 years.

3-year DF27%vs. 44% (NS). Median DFS0-5mo vs.22-8 mo(HR 0.86, NS).

G3¢4 Adverse Pneumonitis 1359 vs.one (<1%, lymphopeniad (4%) vs0, fatigue6 (399 vs one(<1%).

LateG3c4 Cardiopulmonary toxicity 26 (11%¥.12 (5%) in the control group.

Two patents died from pneumonitis, partly related to radiotherapy and infection, and one patient died due to chemotherapy (sejoitis)

that was deemed to be treatmerrelated, all of whom were in the PORT group.

Interpretation Lung ART evaluated 3D confol®®RT after complete resection in patients who predominantly had been staged using (18F
FDG PECTT and received neoadjuvant or adjuvant chemotherapyed@ diseasdree survival was higher than expected in both groups, but
PORT was not associated withincreased diseastee survival compared with no PORT. Conformal PORT cannot be recommended as the
standard of care in patients with stage IIIAN2 NSCLC.

Francis S, et al. J Clin Oncol. 2018.

Purpose Although several feasibility studies have demonstdatiee safety of adjuvant concUERT fotocally advanced or incompletely resected
NSCLC, it remains uncertain whether this approach is superior to sequeritiFP@RT). We sought to determine the most effective treatment
sequencePatients and MethodsNCDBi{wo cohorts of patients with nonmetastatic NSGi/Cat least a lobectomybmultiagentCandRT.

Cohort 1:R0 resection and pN2 disease Cohort 2R1-2 resection regardless of nodal status.

Results:

/' hlihwe¢ MY aSRAIY h{ 6l & pyody Y2o AEIkPIHOhwe¢ @& nndn Y2 AF O2y OdzNN
COHORT MMedian OS was 42r6o. if/ Tt h ve.88.5mo if concurrentCRTlog-rank P =0.42.

ConclusionPatients wih NSCLC who undergo RO resection and are found to have pN2 disease have improved outcomes when adjuvant
chemotherapy is administered before, rather than concurrently with, radiotherBpy patients with positive margins after surgery, there is not a
clear association between treatment sequencing and survival

PORTmeta-analysis (Posbperative RT).

10trials (after 1965), 2232 patients. (Added 1 trial to prior analysis). Median F/U 4.25 years

Significant adverse effect of PORT on survivgea@® OSeduced from 58% to 52% (18% relative increase in risk of death)
Subset analysisadverseeffect in Stage-ll, NG1 disease. No evidence of adverse effect in Stage IIl, N2 patients
Conclusion PORT is detrimentaRole in N2 tumors may justify further essrch.

Lancet 1998

2128 pts in 9 randomized trials. Stagés.|

Local control 24% reduction in local recurrences

Survival Increase in relative risk of death by 21% which corresponds to absolute 7% decregsair05 with PORT. Detrimental effect
confined to Stage-ll. No difference in survival for Stage Il1.

Conclusion PORT is detrimental and should not be used.

Criticisnt ~25% patients had T1NO disease; initial staging inadequate by today's standafsussml in 4 trial§5-year OS for cobalB% vs.
30% for MeV) old technigues including lateral beams (huge fields like 12 x 12); mix of low dost® G0 and high doses (60 Gy) and
fractions (up to 3.0 Gy/fx, like 30 Gy in 10 fx), 2D planingess mortalityPneumonitis (outdated technigues) radiation doses varied (some
did 3 gy/day and not very conformal therapy). Late effects fraction size. Doses may be tdéchithvival stage Il since toxicity>> benefit.

Reasons for death: PCRT Surg Alone
NSCC related 81% 89%

Tx related 4 2

Other 15 9

Burdett, Lung Cancer 2005

Results continue to show PORT to be detrimental, with an 18% relative increase in the risk of death. Similar detrimehisemnere for local
recurrencefree survival, distant reurrencefree survival and overall recurrendee survival. There continues to be evidence that the effects of{’l
PORT are more harmful in those patients with stage | disease than those with stage Il disease.



Adjuvant Navelbinenternational Trialist AssociationANITA (19942000)-- Surgery +f cisplatin and vinorelbine PORT.

H RTH840 patients. Stage IBIA (36% IB, 24% 11, 39% IIIA), complete resection.

1. Adjuvant Cisplatin 100mg/m2 + Vinorelbine 30mg/m2 x4 cy2lesbservation. Posbp RT not mandatorjheach center's policfgiven to 28%)
No data on fields, dose, fractions, and % of patients who completed the prescribed course.

Douillard, Lancet 2006Viedian F/U 6.3 years

Outcome 5-year O%hemo 51% vs observati 43% (SS® death by 21%Median O%.5yr vs 3.6yr (SS)Median RFS.0yr vs 1.7yr (SS).
By StageNo benefit for Stage 18n subgroup analysis-{fear OS 62% vs 64%, NE). Stage |152% vs. 39%Gtage 111A42% vs. 26%.

By N statuslf NO, 58%vs. 61% (NS); if N1 52% vs. 36%; if N2 40% vs. 19%.

Toxicity: neutropenia 92%, febrile neutropenia 9%, toxic deaths 2%

Conclusion Adjuvant vinorelbine/cisplatin extends survival

Douvillard, IJORBP 2008.

pN1: benefit for PORT if no chemo arm (median Q§&ars vs. 4.2 yeargletrimentfor PORT if chemo arm (7.8 years vs. 3.9 years)
pN2: benefit for PORT regardless of chemo;afmo chemo (1.1 years vs. 1.9 years), if chemo (2.0 years vs. 3.9 years)
ConclusionPositive effect of PORT in pNatients, negative effect in pN1 patients who were treated with chemotherapy

SEER analysis
7645 patientsstage |l or Il NSCLBlobectomy or pneumonectomihPORT. dllow-up time of 3.5 years for patients still alive.

Lally, JCO 2006.

MVA:@ SURVIVAbider age, T3l tumor stage, N2 node stage, male sex, fewer sampled lymph nioidéstLN.

The use of PORT did not have a significant impact on survival.

Subset pN2 disease HR.855 SSt increase in survival.

Subset pNO disease HRL.176,SS0 decrease in survivalNi diseaseHR = 1.097SS0 decreasén survival.

CONCLUSIONMh a populationbased cohort, PORT use is associated with an increase in survival in patients with N2 nodal disease but not in
patients with N1 and NO noddisease.

NCDB Robinson 201pN2 Analysis.

4483 patientspN2 NSCLC tx from 20@610 (modern day techniques)

PORT improved survival median OS 45.2 vs 40.7 3ngear PORT 59.3 vs 55.2. 5 year PORT 39.3 vs. 34.8.

Criticismwide variability in timing of PRwith respect ot chemo 40.5% received concurrent CRT, 42.8 received > 45 days after chemo.

NCDB Sequencing Study.

BackgroundAlthough several feasibility studies have demonstrated the safety of adjuvant concurrent chemoradiotherapy (CRT) fanacakyl

or incompletely resected ngsmaltcell lung cancer (NSCLC), it remains uncertain whether this approach is superior to sequential chemotherapy
F2tt 2SR o0& LIAG2LISNI 6AGBS NI RAZ2ZAGKSNI LR O/ Mt hwenced 2SS az2dzaAKG G2 RS
RR. Zohorts of patients with nonmetastatic NSCLC who had received at least a lobectomy followed by multiagent chemotherajigthecamy

1. RO resection and pN2 disease 2.R12 resection regardless of nodal status.

Francis, Lancet 2017
Median OS COHORT 1 OHPORB8.8 monthsys. CRA0.4 monthySS).
COHORT 2 OHPORM2.6 monthsys. CRB8.5 monthgNS)
I FTGSNI LINBLISyaride &a02NB YIGOKAY3IX /M hwe NBYI Ay S Riadad v AR5 BSR 6 A i
.019), and there was no statistical difference in OS between the sequencing groups for cohort two (hazard ratio, 1985; P = .1
ConclusiorPatients with NSCLC who undergo RO resection and are found to have pN2 disease have ioupconees when adjuvant
chemotherapy is administered before, rather than concurrently with, radiotherapy. For patients with positive marginsraiey sihere is not
a clear association between treatment sequencing and survival.
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Preop RI

Oldertrials in 1960 found no benefit for preoperative RT. No OS. Only maybe improeethishty.
But newer trials with strict criteria for resectabilisyrgical staging of mediastinal nodes, and modern attention to RT plaleuirig renewed efforts.

VA TrialRandomized. 331 patients, with centrally located tumors amenable to endoscopic biopsy (peripheral lesions excluded).
Arm 1) Preop RT vs. Arm Burgery alone. RT given-80 Gy to primary tumor + mediastinum. Surges§ week later (maximum 12 weeks).
Lobectomy 12%, majority pneumonectomy.

PreopC

Shields, Cancer 1972.

Outcome: pCR5%. lyear OS pr@p RT 44% vs. surgery only 60% (S$ad OS 12% vs. 21%. Survival decrement during first 6 months, then
curves comparable. Survival also worse with highergpdRT dose

Toxicity: postop mortality 12% both groups

Conclusion: Prep RT worse survival, manifested during first 6 months

Does induction chemotherapy benefit patients?

EORTC 089441Induction platinum x3 cycles, then surgery vs. RT

H RTH579 patients with unresectable IHR2 NSCL@Unresectablé =N2 norsquamous; or N2 squamous exceeding Station 4R for right or Station
5/6 for left side. Platinurbased induction x3 cyclgthen H R'b| 1. surgical resectiofh 2. RT| .

Had to show at leasminor” response\ Only 61% were randomized sinoeliiction response rate 61%.
RT: Start within 70 days of last chemo cycle. 3D planning + tissue correction.

Dose 6662.5 Gyinvolved mediastinum and 486 uninvolved mediastinumRT arm compliance 55%
Postop RT given to 40% patients in the surgery aomly for +SM(if R1/R2, to 56 Gy).

Van Meerbeeck, J Natl Cancer Inst. 2007.

5-year outcome: OS resection 16% vs. RT 149) (hNedian OS 16 months vs. 17 months (NS)

pCR was only 5%.

Toxicity: After surgery 4% deaths. After RT Gradep8Imonary toxicity 7%, one death of RT pneumonitis (0.6%)

47% were pneumonectomies and only 50% had RO resection.

Conclusion Surgery did not improve OS or PE&en low morbidity and mortality, RT should be preferred modality

INDUCTION CHEMO ALONEURGERY is just not enough. YOU REALLY NEED INDUCTION CRT if you want to do surgérgi¢@ke Albain

EditorialPMID 17374824high number of pneumonectomies, which have negative outcome after induction chemo; better local
control with surgery. Surgery may be an option if patients experienoa/fidtaging” and clear their mediastinal LNs. On the other
hand, RT techniques also improving for better toxicity. Conclusion that chemotheadfaion is appropriate for lllA patients with
initial N2 disease

M and M Surgery Arm, 2005/an Schil P, E&espir J. 2005

167 patients in surgery arm: 50% RO; 4% umonectomies worse survival on subgroup analysis
Outcome: 50% RO, 40% pathologic downstaging to NO/N1

Toxicity: 36day perioperative mortality 4%; reoperation 8%

Conclusion: morbidity anchortality acceptable

Gustave Roussy, 20@Brance)Survival of patients withesected Nzhon-smalkcell lung cancer: evidence for a subclassification and implications."
(Andre F, J Clin Oncol. 2000 Aug;18(16): 2281
Retrospective. 702 patients with rested N2 disease, stratified into clinically positive and clinically negative but microscopically positive at
surgery. Multiinstitutional, 6 centers. Median F/U 4.3 years
5-year OS treated with surgery only:
Sngle level microscopic N2: 34% (site of Lidd ho prognostic significance)
Multiple levels microscopic N2: 11%
Sngle level clinical N2: 8%
Multiple levels clinical N2: 3%
5-year OS in clinical N2: surgery only 5% vs. preop chemo 18%

German GLCC&9952003)

H RH524 patients with NSCLC Stage IIIA (33%) or resectable I1IB (67%). Primary endpoint PFS.

1. Induction THCRTbsurg 2. Induction @bhsurgerylhPORT

ARM 1:Induction cisplatin 55 mg/m2 + etoposide 100 mg/m2 x3 cyidtg&RT 45/30 in 1.5 GBIDwith carboplatin 100 mg/m2 + vindesine 3mg.
ARM 2:Same inductiombsurgerylhRT (54/30 if RO, 68.4/38Surgery after 46 weeks.

Ruebe, ASTRO 200Rhase lIl.

Results 3-year OS 26.2% (Arm A) vs 24.6% (Arm B) (NSardFS 17.8% vs 19.9% (NS).rBifée was in toxicity, with worse Grade 3/4
esophagitis in Arm A (19% vs 3%), and worse Grade 3/4 pneumonitis in Arm B (6% vs 1%). No difference in treatmenticiéjated tox
Conclusionboth regimens are effective.

Thomas, Lancet Oncology 2008

Outcome Complete resectio®7%vs. 32%.

If Complete Resectiomediastinal downstagingRM146%vs. ARM29%, p=0.02and pathological response 60#.20%, p<0.0001

Median PFS 10.0 mo vs. 9.5 (N\&year PFS 16%6.14% (NS).

Both, 35% of patients undergoing surgery received a pneumonectomy. If pneumonectomytreatment-related mortality 14% vs 6% (SS). R
Conclusion Preop Chemd@&Try mediastinal downstaging, but doesmg survival After induction, pneumonectomy should be avoided o



https://www.ncbi.nlm.nih.gov/pubmed/17374824?dopt=Abstract

Preop CRT

European SAKK Trial
H R'H232 p stagellA/N2NSCLC | 3meoadjuvantisplatin + docetaxdlbRT 44 GihSurg |chemotherapyrbsurg |.
Cisplatinl00 mg/m(2 anddocetaxel85 mg/m(2) RT44 Gyin 22 fractions over 3 week&® eventfree survival.

Pless, Lancet 2015.

Median EF32-8vs. 11.6 months (NS). MedianOS37-1 monthsss.26-2 months

Chemotherapyrelated toxic effects were reported in most patients, but 91% of patientapleted three cycles of chemotherapy.
Radiotherapyinduced grade 3 dysphagia was seen in seven (7%) patients. Three patients died in the control group within 30 day®sfter surg
INTERPRETATIORRdiotherapy did not add any benefit to induction chensstipy followed by surgeryWe suggest that one definitive local
treatment modality combined with neoadjuvant chemotherapy is adequate to treat resectable stage IlIA/N2nadhsell lung cancer.

Criticisms: NOT designed to R/O noninferiority of OS. pGRtilal was 1216%, whereas neoadjuvant CT is ~30%. 25 patients each arm did NOT
receive assigned treatmerfinally, this is SEQUENTIABRTHSurg

Intergroup N2 disease STUDNT-0139(RTOG 989, SWOG 936) (19942001)--

H RTH396 patients withstage IIIA (pN2lymph node positive NSCLC.

| 1.Induction CRTHCT restaging-2 weekd hcomplete surgical resectiowith LN evaluation| 2. Definitive CRT|
BOTH GET CONSOLIDATION C.

Induction CRT: RT 45 Gy 1.8 Qsplatin 50 mg/m2 x2 cycles, etoposide 50 mg/m2 x2 cycles
Definitive CRT: RT61Gy/1.8 Same

Consolidatin C: Osplatin/etoposide in both groups x2 cycles.

Primary endpoint OS.

Albain, JCQ005
Outcome Median PFS: CRT+S 12.8 months vs1@RTonths (SS):¥ear PFS 22% vs. 11% (SS)
Median OS: 23.6 month vs. 22.2 months (N§e& OS: 27% vs. 20% (p=0.1)
Subgroup analysi©Srevealed better survival for patients who underwent a lobectomy (p = .002).
Trimodality therapy was not optimathen a pneumonectomy was required owing to the high mortality risk.
NO status at surgery significantly predicted,éb-year survival rate.
Conclusionsignificantly improved PFS but not OS with trimodalitlLESS (subgroup) they get lobectomprsumonectomy.

Albain, Lance0092 Median F/U 1.8 years, for survivors 5.8 years
Outcome Median OS Induction 24 nws. definitive 22no (NS). 5-year OS 27% vs. 20% (NS).
Median PFS 13 months vs. 11 months (SS). 5-year PFERTThsurgery22%vsCRTL1%
First relapse: primary tumor site 2% vs. 14%, regional LNs 7% \waB%d4,1% vs. 15%
DM 37% vs. 42%. Seems to fail distantly, regardless of treatment and regardless of local control.
Subset analysis: Lobectomy vs matched CRTy@a8s vs. 1.8 years (SS); pneumonectomy vs matched CRT 1.6 years vs. 2.4 years (NS)
This led ta 5year OS DOUBLINGI8/6H36% if lobectomy alone.
Toxicity. Treatmentrelated death 8% vs. 2%. Gradd @sophagitis 10% vs. 23% (SSYifference in pneumonitis or nausea/vomiting
Conclusion ChemeRT with or without resectiomp(eferably lobectomyareall options for IIIA NSCLC
Pneumonectomy mortality rate was higher than expected at 26%

Int 0139: Chemo-RT vs. Trimodality ‘ Lobe- vs. Pneumonectomy

WK -

N
=

5Y 0S
CT/RT/S 90 3 CT/RT/S 51 18.9 22
CT/RT 90 . CT/RT 51 29.4 24

CT/RT/S 202 23.6 27 21
CT/RT 194 222 20 11
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RTOG 029- Phase 1120101JROBRbstract: Stage I1IA(TAN2) or I1IB(N3) resectable at diagnosis.
Treated with induction chemo/RTarboplatin and taxoweekly x 6 weeks and RT to 61.2 Gy. Surgery evaluatonlé after chemo/RT.
Consolidative carbo/taxol 2 cycles. Recommended prophylactic cranial irradiation (on RTQ&).02
RT dose50.4 Gy (offcord by 45 Gy) + 10.8 Gy boost
Result: 43 pts (75%) were evaluable; 36 pts underwent resection. 7 pts had residual mediastinal dz.
27/43 (63%) achieved medidinal clearance: improved mediastinal sterilization (5870%, power of 80%, p=0.05)
Med f/lu 20 months,** med OS: 26.6 mos; med PFS: 13.1 mp93: 77%;-§ PFS: 52%
Toxicity: 14% (5/37) G3 pesp pulmonary complications; 1 pesp G5 toxicity (3%).
Gonclusion: confirms the ability of neoadj CCRT to sterilize known mediastinal nodal disease.

SWOG 8805Phasell 126 pts. Biopsy proven N2, N3, or T4. llIA 60%, 11IB 40%. 85% of IlIA and 80% of 1lIB were resected.
THINK OF THIS AS THE BUILDUP TIDI ANB@L39.
Concurrent chemo/RT (2 cycles cisplatin + etoposide + 45 Gy RT), followed by surgery.
Albain, JCO 1998/edian f/u 2.4 yrs.
2-yr OS 37%,-$r 2427%.Strongest predictor of survival was pCR in mediastingB0Nnonths vs 10 month MS;y8 OS 33% vs 11)%.
Conclusion: induction chemo/RT before surgerfeasiblgfor N2 disease
So.., for llIA neoadjuvant CRT, but most people think for 1lIB, is just neoadjuvant chemotherapy.
R sided tumors more morbidity for ppumonectomy.
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AdvancedInoperable NSCLC

NCCN guidelines

Dosing of Chemo

o  Workup see above.
o Recommended treatmentsSee above.
Overview:
o Patients were initially treated with radiation only, usually split course
o Doseescalation in RTOG 7&L (Perez)established 60 Gy in 2 Gy/fx as the standard regimen
A Median survival was ~10 months, witky8ar survival <10%
0  Hyperfractionated RT alone did not show any beneft
A Continuous Hyperfractionated AcceleratadioTherapy (CHART) showed a significant improvement in OS. However, logistics of
delivering RT TID x12 days straight, combined with OS improvement with chemotherapy have limited its adoption
0 CALGB, RTOG, and UK studies inl®®®d's established inductiachemo + RT superior for median,@fhough absolute benefit was not large

(2-4 months). There was a significantly higher proportion of long term survivors. There was no impact on local progrestigia| faifure

was significantly less

A Hyperfractionaed RT after chemo induction did not show any benefit over standard RT

A Induction chemo alone, without RT, was comparable in median OS, but inferior in long term survivors compared to induntion che

+ RTRT was considered a necessary component of treatinen
o  Atthe same time, concurrent chemotherapy and RT were evaluated

The other 3 trials with standard RT fractions wereate@. The chemo used was a single agent.
o  Concurrent chemo (2 agents) with hyperfractionated RT resulted in OS benefit in 2 Yugoslavian trials

o  Small overall chemo benefit was demonstrated in a reetalysis setting in 1995, and confirmed to be 4% absdletesfit at 2 years in a

subsequent metaanalysis
A Essentially any two agents are superior to any single agent; adding a third drug did not provide additional benefit

A However, the timing of giving chemotherapy and RT was unclear. Both induction and eohchiemo appear to provide survival

benefit, induction chemo via improved distal control and concurrent chemo via improved local control.

o Direct comparisons in several randomized trials established concurrent eRahas the superior regimen, at the cosincreased iield

toxicity (especially esophagitis)
0  There is no benefit to induction chemotherapy, followed by concurrent cheifRd (CALGB B39801, LAMP)
A The later RT starts, the worse the outcomes
0  The current standard of care = concurrent chemo with 2 agents containing platinum, and thoracic RT to 60 Gy in QD fractions
A The advent of immunotherapy increased survivdlhus, Durva has become standard of care.

A The only survival benefit of concurrent chefR3 over RT alone was in an EORTC trial, which usecbspie RT with a 3 week rest.

| SYSTEMIC THERAPY REGIMENS FOR NEOADJUVANT AND ADJUVANT THERAPY

Preferred (nonsquamous)

« Cisplatin 75 mg/m? day 1, pemetrexed 500 mg/m? day 1 every 21 days for 4 cycles!
Preferred (squamous)

« Cisplatin 76 mg/m? day 1; gemcitabine 1250 mg/m? days 1 and 8, every 21 days for4 cycles

See below studfldely Okamoto 2020 « Cisplatin 75 mg/m? day 1: docetaxel 75 mg/im? day 1 every 21 days for 4 cycles®

Underp

/ Other Recommended
« Cisplatin 50 mg/m?days 1 and 8; vinorelbine 25 mg/m? days 1, 8, 15, and 22, every 28 days for 4 ¢ svcles“
« Cisplatin 100 mg/m? day 1; vinorelbine 30 mg/m? days 1, 8, 15, and 22, every 28 days for 4 cycles®®
« Cisplatin 75-80 mg/m® day 1; vinorelbine 25-30 mg/m” days 1 and 8, every 21 days for 4 cycles
« Cisplatin 100 mg/m* day 1; etoposide 100 mg/m? days 1-3, every 28 days for 4 cycles®
Useful in Certain Circumstances
Chemotherapy Regimens for Patients with Comorbidities or Patients Not Able to Tolerate Cisplatin
- Carboplatin AUC 6 day 1, paclitaxel 200 mg/m? day 1, every 21 days for 4 cycles”
» Carboplatin AUC 5 day 1, gemcitabine 1000 mg/m? days 1 and 8, every 21 days for 4 l:yl:les
« Carboplatin AUC 5 day 1, pemetrexed 500 mg/m? day 1 for nonsquamous every 21 days for 4 cycles?

All imen n for ntial chemoth [RT.

= Osimertinib 80 mg daily’

» Osimertinib for patients with completely resected stage lIB-lllA or high risk stage IB-IlA EGFR mutation-positive NSCLC who received

previous adjuvant chemotherapy or are ineligible to receive platinum-based chemotherapy.
CHEMOTHERAPY REGIMENS USED WITH RADIATION THERAPY

Concurrent Chemotherapy/RT Regimens

Preferred (nonsquamous)

- Carboplatin AUC 5 on day 1, pemetrexed 500 mg/m? on day 1 every 21 days for 4 cycles; concurrent thoracic RT11:%

» Cisplatin 75 mg/m? on day 1, pemetrexed 500 mg/m? on day 1 every 21 days for 3 cycles; concurrent thoracic RT23~1#
+ additional 4 cycles of pemetrexed 500 mg/m?!-

* Paclitaxel 45-50 mg/m? weekly; carboplatin AUC 2, concurrent thoracic R

4% + additional 2 cycles every 21 days of paclitaxel 200 mg/m?

* Cisplatin 50 mg/m? on days 1, 8, 29, and 36; etoposide 50 mg/m? days 1-5 and 29-33; concurrent thoracic RT56x14
|
* Paclitaxel 45-50 mg/m? weekly; carboplatin AUC 2, concurrent thoracic RT""-F + additional 2 cycles every 21 days of paclitaxel 200 mg/m?

- Cisplatin 50 mg/m? on days 1, 8, 29, and 36; etoposide 50 mg/m? days 1-5 and 29-33; concurrent thoracic RTS:8:+1.%

Consolidation Therapy for Patients with Unresectable Stage Ill NSCLC, PS 0-1, and No Disease Progression After 2 or More Cycles of
Definitive Chemoradiation
urvalumal mg/kg IV every 2 weeks for up to 12 months‘ (category 1) |

" Regimens can be used as preoperative/adjuvant chemotherapy/RT.

t Regimens can be used as definitive concurrent chemotherapy/RT.

*For eligible patients, durvalumab may be used after noted concurrent chemo/RT regimens.

§If using durvalumab, an additional 2 cycles of chemotherapy is not recommended, if patients have not received full-dose chemotherapy concurrently with RT.
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RT alone / Hypofx

Florida ProtonPhase | Hypofx CRT

18 patients treated (closed to slow accual) concurrent CRT stage Il (28%), or Ill (72%). Half were N2.

Stepwise 5 + 2 dose intensification protoafilto 60 Gy RBEL. 2.5 GyRBE /fx 24| 2. 3.0 GyRBE / % 20| 3. 3.53 GyRBE 17| 4. 4.0 GyRBE 15|.
GTV gross tumor and nodes on 40T+ an additional 6 mm ITV margin on the lung tumor (not nodes) and@®m PTV margin. Passaeatter,
uniform-scanning, and pendileam techniques were used.

1°=gradex aloselimiting esophageal or pulmonary toxicity at 3 months.

Hoppe, IJROBP 2021
Two SAEs occurred among 7 patients treated at 3.53 GyRBE per fraction; however, per outside expert review, both were @ttribut
chemotherapy and unrelated to radiation therapy.

Conclusions: Hypofractionated proton therapy delivered at 2.5 to 3.53 Gy&Biaction to a dose of 60 GyRBE with concurrent chemotherapy
has an acceptable toxicity profile. Further exploration of this regimen is warranted on a phase 2 clinical trial.

Retrospective HypoFx for Stage I R
42 patients with stage Il disease 60/Gy’ mp T iadbctien 2ReriiothEapy. Eligible: < 7 cm posemo tumor burden. No esophagus abutment.
No concurrenthemotherapy. RT = peshemo primary and nodal disease. PTVE3nm. > 1/3 did NOT receive 60 Gy (toxicity).

Kong, IJROBP 202046 months.

Median OS 47 months l-year OS 81% 2-year OS 69% 3-year OS 64% 5-year OS 32%.

The 1, 2-, 3, and 5year progressiofiree survival rates were 58%, 35%, 25%, and 25%, respectively.

An isolated locoregional recurrence was seen in 12% of the patients (n = 5). The incidence of grade (G) 3 or higherretgttddang

toxicity was 4% (n = 6), among which G3 toxicity was 9.5% (n = 4) and G5 toxicity was 4.8% (n = 2). Twelve percent of patients (n = 5)
experienced G3 radiation esophagitis, and 2% (n = 1) had G4 esophageal toxicity.

Conclusiongatients with unresectable locally advadcnonsmall cell lung cancer treated with hypofractionated intensity modulated
radiation therapy in doses up to 60 Gy at 4 Gy per fraction had promising sualtivaijgh highgrade esophageal and lung toxicities were
seen Our findings deservieirther evaluation in prospective studies.

Phase Il 60 Gy in 15 fractions

w RTb103patients NSCLGtage lnon-surgical candidates Gitage IINSCyC2 Yy / w¢  OF Y RARF G848 RdzS G2 t{ x 00
| 1. conventional 6666Gy/30633fx| 2. hypofractionated 60Gy/15fk. 1° OS.

Chemotherapy was permissible sequentially either as induction or in the adjuvant setting.

53% SCC. 47% /A3/60 patients presented with stage Ill disease, 7/60 with stage Il

lyengar, IJROBP 20B8elim Study Findings.

48/60 patients were evaable due to adequate length of folleup at this time. 56% of patients (27/48) were alive at last foligw

Median OS ~11.5 months (NSMedian PFS ~14 months (NS).

Grade 3 toxicities 10 vs. 6.

Conclusion

A curative approach with accelerated, hypaftionated radiation alone is equivalent in OS and PFS to conventional radiation in a population of
poor PS patients, with less gradé 3oxicity, and a treatment course of half the time. Completion of this study will potentially change the
paradigm of teatment of poor PS stage IIl NSCLC patients who cannot receive chemoradiation.

lyengar, JAMA Oncol 20HinalEval

1SN h{ nnocz: Gad oTdT: 6b{0d ¢KSNB 6SNBE y2 k YSRAlLY h{z tcC{z
b2 &k G2 G2EAQ @ermrdédpdn tre ¥ tre@NdntRBups 2 NJ

Conclusions and Relevance This phase 3 randomized clinical trial found that hypofractionated IGRT (60 Gy in 15 fracibiss)pesor to

CFRT (60 Gy in 30 fractions) for patients with stage II/lll NSCL®Ilmédigconcurrent chemoradiotherapy. Further studies are needed to

verify equivalence between these radiotherapy regimens. Regardless, fesel@tted patients with NSCLC (ie, peripheral primary tumors and
limited mediastinal/hilar adenopathy), the coemience of hypofractionated radiotherapy regimens may offer an appropriate treatment option.

VA Lung Group (VALG)RT vs. placebo vs. chemotherapy
H RH3 arms. 800 patients. Localized but inoperable (mostly due to bulky disease). KBE &6, KPS 50 55%.
1. RT 2. placebo (lactoseB. chemo (not reported here). RT given: orthovolatage in 90%-2B00kV), Cobals0 in 10%. Target dose 480 Gy but
33% received <40 Gy (2/3 died, 1/3 medical complications)
Roswit, Radiology, 1968.
Outcome Median OS: RT 4.6 months vs. placebo 3.7 months (W8#rburvival: RT 18% vs. placebo 14% (p=0.05).
Longterm survivors (top 25%RT 10 months vs. 7.6 mbs (SS). Better survival if longer symptomatic prior to diagnosis, suggesting slower
rate of growth
Conclusion RT does not impact median OS, but improves-tenm survival
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RTOG 7®1. 4 arm PRT

H RibDose escalation Stage 11l NSCLC.

Patients with T1, 2,-8I0, 1, 2 tumors were randomized to four different regimens:
1.4000 cGy split course (2000 cGy in five fractions, per 1 week, 2 weeks rest and additional 2000 cGy in five fractiwaskper 1
2.4000,

3.5000

4.6000 cGy continuous courses, five fractions per week.

Patients with T4, any N or N3, any T stage tumors were randomized to be treated
1.3000 cGy tumor dose (TD), ten fractions in 2 weeks,

2.4000 cGy split course (described above),

3.4000 cGy continuous course

Perez, Cancer 1987.
2-year OS was 108% with split course giving worst rates.
Conclusion 60 Gy is standard dose

RTOG 023.
Phase I/l trial celecoxib concurrent with 60 Gy / 30 fx or 45 Gy /dadge IIBL L L. f dzyd OF yOSNJ LIF GASyGa 6AGK daA
weight loss > 5%). Closed early after 13 patients. MS 10 months.

Gore, Clin Lung Cancer 2011.
Conclusion: Although underpowered, this one gives reference for management of imtiee@rognosis pagnts.
Basically 45 Gy / 15 fractions was biologically equivalent regimen for maybe poor performers, which can be treated RT alone

CALGB 8433 trial.

H Rib155clinical or surgical stage Il histologically documented NSCLC; a CALGB performance staties®fltan 5% loss of body weight in the 3
months preceding diagnosis; and radiographically visible disease.

[1. Ch we¢ y H D wigplatinfl@yh§/m3BSAVdays 1/and 29) and vinblastine (5 mg/BSA IWveekly on days 1, 8, 15, 22, and .29)
RT:6000 cGy given in 30 fractions beginning on dayf 80HRT.

Dillman, JNCI 1996.

Rate of tumor response, as determined radiographically, was 56% for ###TGQjfoup and 43% for the RT group (P = .092).

Median 023.7vs.9.6 months(SS).

CONCLUSIONSngterm follow-up confirms that patients with stage Il NSCLC who receive 5 weekerobtherapy with cisplatin and
vinblastine before radiation therapy have a 4ribnth increase in median survival. The use of sequential chemotheeajigtherapy increases
the projected proportion of S/ear survivors by a factor of 2.8 compared with tbatadiotherapy alone. However, inasmuch as 88B84%6 of
such patients still die within 5 years and because treatment failure occurs both in the irradiated field and at distamipsitests receiving
either sequential chemotherapsadiotherapy or raditherapy alone, the need for further improvements in both the local and systemic
treatment of this disease persists.

Other trials:Kong, Int J Radiat Oncol Biol Phys 2020
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ConcurrentCRTTrials

Meta-analysis NSCLC Collaborative Group; 2@i@oncomitant Versus Sequential Radiochemotherapy in Locally AdvancesinngdiCell Lung
Cancer." Metaanalysis. Individual patient data from 6 trials (CALGB 8831, WJLCG, RTOG 9410, GMMA Ani@FEGNOT @4, EORTC 08972).
1205 patients. Median F/Uy&ears

Auperin, JCO 2010.

Outcome Benefit of concomitanthemoRT over sequential chenig)RT on OS (HR 0.84,.SS)

ABSOLUTESBENEFI3-years of 5.7% (18% to 24%)years 4.5% (11% to 15%No difference in PFS (HR 0.9, p=0.07).

Q@ in LRprogression(HR 0.777, SS), withyearabsolute@ of 6%(35% to 29%).

Nop distant progression (HR 1.04, NS), withear rate of ~40%

Toxicity Acute Grade -3 esophageal toxicity worse (RR 4.9, B8)ease from 4% to 18%; no significant difference in acute pulmonary toxicity
Conclusion Concomitant chem@&T compared with sequential cherRY improved overall survival, primarily through better locoregional
control, at cost of manageable increase inute esophageal toxicity

RTOG 94.0"Sequential vs Concurrent Chemoradiation for Stage IIF8toall Cell Lung Cancer: Randomized Phase Il Trial RTOG 9410."

H Rblnoperable / unresectable StagelllB, ineligible for RTOG-93. Elective nodal irradiation is required.

1.chemo (vinblastine + cisplatinhRT begiron day 50. Wblastine weekly x 5. Cisfl00 mg/m2 g3w x 2. RT 45 Gy + 2 Gy x 9 boost (63 Gy total).
2. concomitant chemo/RT (same chemo & RT as in Arm 1). (Based on RI&GWvith qd RT)

3. concomitant cheno (oral etoposide and cisplatin) and hyperfractionated RT. Oral etoposide 50 mg BID given on RT days only fet.weeks 1
Cisplatin 50 mg/m2 on days 1,8,29,36. RT dose 69.6 Gy at 1.2 Gy BID. (Based or@%}.0G 91

Published at a median f/u of 11 yrs (prid®TRO Abstract in 2003).

Curran, J Natl Cancer Inst 2011.

Results Median OS: SEQ 14.6 mo vs. CONRD 17.0 mo (SS vs. SEQ) vs. COMNBID 15.6 mo
5-year OS: SEQ 10% vs. COMQD 16% (SS vs. SEQ) vs. COMNBID 13%
LC was N®0-70%with arm 2 being the bet

Side effects Arm 1 5% esophagus 40% Arm 2.

Conclusion Concurrent chemdRT with cisplatin confers a loitgrm survival benefit over sequential therapy.

RTOG 905- PMID 7712445Phase I/IF BID RT with concurrent vinblastine + cisplatin. (Provided Arm 2 of RFO® 94
RTOG 9D6- PMID 8648357 Phase It BID RT with concurrent oral daily etoposide + IV cisplatin. (Provided Arm 3 of RTOG 94
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Induction Chemotherapy
ConcurrentChemoRT +# Induction ChemoThere appears to b&lObenefit to induction chemotherapy in 2 randomized trials

CALGB B398(019982002)-- Induction carboplatin/paclitaxeb RT vs chemBT
H RTH366 patients with unresectable Stage Il NSCLC. Randomized to Arm 1) Concurrent carboplatin (AUC=2)/paclitaxel (50 ithd’Sq66)Gy.
Arm 2) Induction with carboplatin(AUC=6)/paclitaxel (200 mg/sq m) x2 cycles, then concurrentBffeasoArm 1

Vokes JCC2007. PMID 17404369

Outcome: MS induction 12 months vs. no induction 14 months (NB3aROS 29% vs. 31% (NS)

Toxicity: Induction chemo neutropenia (2@tade 24), no difference between concurrent CRT arms

ConclusionAddition of induction chemo added toxicity without survival benefit

Comment: Low survival compared to other trials, possibly due to lower chemo dose due to using carboplatin and rint cisplat

Criticism:Vokes only used 2D planning.

Locally Advanced Multimodality Protocol (LAMP2005 (1998001)- Randomized Phase Il. Closed early due to nonaccrual. Opened before
concurrent chemeRT was established as standard, with Arm 1 sequential oHefas control. Arm 2 was closed early at interim analysis.
Eventually interest in Arm 1 slowed down, and trial was closed. Results compared to historical R0BOG 88

H RTb276 pts. Stage IlIA or IIIB (medically inoperable N2, T4, or T3). KPS >= 70%, wt loss <= 10%.

Arm I CMHRT
2 cycles of paclitaxel (200 mg/m2) and carboplatin (AUC 6) every 3 weeks. RT on day 42 (3 weeks after last chemotherapy
cycle), 45 Gy + 18 Gy = 63 @ypostchemo volume.

Arm 2 CThCRT
2 cycles of chemotherapy (as in Arm 1) followed by RT (as in Arm 1) given concurrently with weekly Taxol (45 mg/m2) + 2
cycles of carboplatin (AUC 2) g3weeks x 2 cycles

Arm 3 CRTHC

Concurrent chemo/RT (asArm 2) followed by two cycles of chemotherapy (as in Arms 1&2\8eks after completion of
concurrent therapy.

Belani, JCO 2008 edian f/u 39.6 months.
Median survivals 13 months vs 12.7 month4&s3 months
Overall survival at 1,2,and 3 years for ~ Arm 1: 57%, 30%, 17;

Arm 2: 53%, 25%, 15%

Arm 3: 63%, 31%, 17% NSfor any of the arms compared to RTOGGE
Conclusion: No statistically significant difference in survival for any of the arms (vs. RD8)GS88 gestion of improved outcome for
Concurent chemo/RT-> consolidative chemo

NOTECALGB 3010Mose escalated 74 Gynduction/concurrent carbo/taxol vs. carbo/gemcitabjn8ocinski,JCO 2008.
Hwlbh cd LI (A Syhi2&losedipieraafurely due i toxiciStage 1114B.
| 1. induction® | NJb 2 (idoretréntcaitpotaxol RT74 Gy |[2. N2 LX [ GAY b DSY M 02y Odz2NNByid 3ISY b we 71
Primary endpoint OS at 1.5 years
Median OSnedian OS carbo/taxol 2.0 years vs. carbo/gem 1.0 years
Toxicity: High Grade-3 rae in carbo/gem arm
Conclusion: Carbo/taxol arm better and will be compared with standard dose TRT
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Meta-analysis
GustaveRoussy, 2004'Benefits of adding a drug to a singgent or a 2agent chemotherapy regimeim advanced NSCLC.
65 randomized trials performed 198003 (13,601 patients)

Delbaldo, JAMA 2004.

Doublet vs. singkagent: better tumor response (OR 0.42), median OS)(BRyear OS (OR 0.80)

Triplet vs. doublet: better tumor response (OR 0.66), no impact on survival (OR 1.01, 1.00)

Conclusion: doublet better than singlagent; triplet no additional survival benefit

Japanese Elderly Study|f > 75 yqg go carbopléin pemetrexed R
Hwibh noo LI G§ASyGa tKI&S LDotetaxebronoidragyd SHid o6/t ISNDratit ik Ry ab pLIBMWS G NBESR M LIS
1°0s

Okamoto, JAMA 2020.

Median OS was 15.5 monts.18.7 monthgHR 0.850NS)

Pemetrexed BETTER Rates of leukopenia y ® 1:28.0%meutropeniay ci z 4d.8% G34 febrile neutropeniam T ® y:4.2%H
Pemetrexed WORSE Rateghrombocytopeniaw @ n"25. 7T F Y SYA Ll mModiz M HDDPE: &

Dose reductions were less frequent with carboplgiemetrexed.

Conclusion and Relevance Carboplaémetrexed treatment followed by pemetrexed maintenance is a valid option foflifiesttreatment of
elderly patients with advanced nonsquamous NSCLC.

Chirese Study-- IF SCG30 EP!

H Rib191locally advanced Stage Il NSCLC

SC®5%,Adeno 20%, NOS 15%

1.CRBOc c +B$&i2L12aARS pn -rakyR @yalRt &AW pn YIkYH 2y RI &
2.CRT666 Gy +J- Of Al ESt np Y3k YondaylRvedhlpotoelrm)i Ay 6! !/ WO
The primary end point was overall survival (OS).
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Liarg, Ann Oncol 2017.
Absolute3-year OS 15.0%avoring EP (p = 0.024)  MS23.3mo vs.20.7(NS!!!)
DNJ RS xH NI RA Lgi9rxsB3.306f S dzY AYWhDRIRS ko0 SaANEKPAAIL AtA T nmdEn O ¢
Pulmonary think PC Esophagitis thinkP
CONCLUSIORP might be superior to weekly PC in terms of OS in the setting of concurrent chemoradiation for unresectable stage 1l NSCLC

VAHealth Data--- If SCCGOcarbotaxel
RR 1842 NSCLC patients treated with ERTaactarbotaxe). 2001¢ 2010.
Propensity matche&CC 50%AC 20%, NOS 30%.

SantanaDavila, JCO 2015.

RESULTS: EP was used in 27% (n = 499D DIFFERENCESNMRVIVAL

Hospitalization EP 2.4 earbotaxell.7; (P < .001) Cutpatient visits (17.6 v 12.6 visits, respectively; P <.001)

Infectious complications (47.3% v 39.4%, P =.0022), Acute kidney disease/dehydration (30.5% v 21.2%, P < .001),
Mucositis/esofagitis (18.6% v 14.4%, respectively; P = .0246).

CONCLUSIOMfter accounting for prognostic variables, patients treated with EP versus CP had similar overall survival, but EP ated astoci
increased morbidity.

PROCLAIM

H Rib555stage 1IIA/B unresectableonsqguamousNSCLE@ndomly

1. CRT 666 Gy 4pemetrexed 500 mg/m2 and cisplatin 75 mg/M2B weeksx 3clhpemetrexed consolidatiog3 weeksx 4c.

2. CRT 666 Gy +etoposide 50 mg/m2 and cisplatin 50 mg/M2qg4 weeksx 2clhconsolidation platinurrbased doublet chemotherapy 3c
The primary objective was OS.

Senan JCO 201Enroliment was stopped early because of futility. Median O6.8 v 25.0mo.

Pemetrexedt cisplatin S& drugrelated G34 (64.0% v 76.8%; P = .001) AKA Nutropenia (24.4% v 44.5%; P < .001)
ConclusionPemetrexeecisplatin combined with TRT followed by consolidation pemetrexed was not superior to standard chemoradiotherapy for stage Il
unresectable nonsquamous nggmalkcell lung cancer.
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ConsolidatiorC?

Hoosier Oncology Group TERMINATION EARLY FUTILITY

H Rib203stage IIIA or IIB NSCES) toC 9 + 1 i, ang less than 5% weight 1084% female63 years; 39.4% stage |189.6% stage I11B.
All receivectoncurrent CREisplatin and etoposid60 mg/n? andchest XRT to 59.40 Gy.

If patient did NOT progress, then randomized Hibcetaxel 75 mg/rhg 21d x 3c | 2. Obs |.

Hanna, JCO 2005

All comersMST 21.7 months  MST 21.2 monthss.23.2 monthgNS).

Grade 3 to 5 toxicities during docetaxel included febrile neutropenia (10.9%) and pneumonitis (9.6%); 28.8% of patients were
hospitalized during docetaxel (v 8.1% in observation arm), and 5.5% died as a result of docetaxel.
CONCLUSIONonsolidation docetxel after PE/XRT resultsrintoxicitiesbut doesnot further improve survivalcompared with
PE/XRT alone in patients with stage Il inoperable NSCLC.

Jalal,Ann Oncol 2012

MedianOSthe overall study population was 21.5 months 3-, 4, and 5yearOS30.7%, 18.0%, and 13.9%, respectively.
NSsurvival between D and O arms.

Older patients had similar MST (17.1 versus 22.8 months for younger patients, P = 0.15) but higher rates of gradey3ahtbxicit
hospitalization during induion.

Korean Adjuvant Chemo Tri®lCS&.U0504

H Rh437all stage Il NSClal received CRIB| 1. Obs | 2.consolidation chema 34.

CRTdocetaxel (20 mg/m(2)) and cisplatin (20 mg/m(2)) was administered every week for 6 wigeké Gy
Adjuvant chemo docetaxel and cisplatibP (35 mg/m(2) each on days 1 and 8, every 3 weeks.

Ahn, JCO 2015.

WEAKNESH the consolidation arm, 143 patients (68%) received CC, of whom 88 (62%) completed three planned cycles.
Median PFS 81s.9.1 morths (NS). Median0S20.6 and 21.§NS).

CONCLUSIONOo difference. Definitive CRFould remain the standard of care.
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N RT(Dose and Fx)

RTOG 047 - Phase lll. 4 arm randomization. 60 Gy vs 74 Gy. Concurrent RT + Carbof@atlxithab.

Arms B and D (the two 74 Gy arms) were closed in 6/2011 after an interim analysis showed the high dose arms crosgdmbarfdtliy. The trial
will continue to accrue the 60 Gy arms A and C.

H R'b544 initially was a 2x2 arm trial of either 88 74 Gy and then * cetuximal#ll unresectable stage 11l nesmaltcell lung cances.

AllCRH™5 mg/m 2 paclitaxel and carboplatin once a week (AUTG)2)weeks aftelCRT, 2consolidation chemotherapy separated by 3 weeks were
given consisting of pétaxel (200 mg/m 2) and carboplatin (AUC 6).

RT either 3DCRT or IMRhe use of foudimensional CT and imaggiided radiation therapy were encouraged but not necessary.
For patients assigned to receive cetuximab, 400 mg/m 2 cetuximab was given on day 1 followed by weekly doses of 25chg/as Zoatinued
through consolidation therapy. The primary endpoint was overall survival.

Bradley, Lancet 2015.

Use of cetuximaln, grade 3 or worse toxic effects (86% vs 70%); p<0-0001).

H Severe esophagitis 74 Gy [21%] vs. 60 Gy [7%], p<0-0001.

Interpretation: 74 Gy radiation given in 2 Gy fractions with concurrent chemotherapy was not better than 60 Gy pluserdratiemotherapy
for patients with stage Ill neamaltcell lung cancer, and might be potentially harmful. Addition of cetuximab to concurrent chemoradiation
and consolidation treatment provided no benefit in overall survival for these patients.

Arms MS (mo) 1-year OS Median PFS 1-year PFS 1-year LF 1-year DM
60 Gy / 30 fx 28.7 mo. 80% 11.8 mo. 49.2% 16.3% 32.2%
74 Gy [ 37 fx 20.3 mo. 69.8% 9.8 mo. 41.2% 24.8% 35.1%
p 0.004 0.004 NS NS NS NS
Cetuximab 25 mo
obs 24 mo
p NS

PERPROTOCOLhe per protocol lung constraint in RTOG 0617 was for total (bilateral) lungs minus CTV. The recommended constraints were
tHA K oTd: 2N I fGSNY I Heargubsa/@0< L00% 845 ¥ 2/3R\268 $1/RMNCEMN MeRreheart dose < 20 B30aR@5%.

Bradley, Lancet 2019. Long terfnyear FU
Deaths (Grade 5). 3 deaths vs. 9 deaths (high dose).
NI RS %o Re@&aLKIIAIl | yRvsSIR2%MdIFABHNE odw> | YR p dm:
Nonlddzf Y2y | NB G2EAOAGE&T sAGK 3INIRS xo ! 94 AY Hndc: YR mMbpdx: d
5-year OS 32.1vs. 18.3%. MedianOS 28.7 ¥20.3 months (P =.0072).
5-yearPF23%vs.13% (P = .055)
MVA factorsry OS:standardRT, tumor location, institution accrual volume, esophagitis/dyagia,PTVand heart V5.
Lb a*x! 3 KSINI zon é6+& F KSINI +#pd {2 olardrfte lye R2a$8 a2
Cetuximab conferredOsurvival benefit at the expense of increased toxicity.
The prior signal of benefit in patients with higher H scores wasmger apparent.
The progression rate within 1 month of treatment completion in the SD arm was 4.6%. For comparison purposes, the remdra®@S2and
PFS rates allowing for that dropout rate were 59.6% and 30.7%, respectively, in the SD arms.
CONCLUBN A 606Gy radiation dose with concurrent chemotherapy should remain the standard of care, with the OS rate being among the
highest reported in the literature for stage Il NSCLC. Cetuximab had no effect on O§e&h©S3 rates in the control arm afengar to the
PACIFIC trial.

Kong, ASTRO 2020 Predictor of radioresistance?

321 patients with blood samples, with 275 having ERCC1 and ERCC2 SNPs genotyped. FU 68 months.

In n=163 60 Gy armd/ledian OS 22 monthsgsistant genotypgvs. Median OS of 31 monthsensitive genotypgHR 1.4P = 0.07%
Inn=11274 Gy arms, Median OS 31 monttes{stantgenotype) vs. Mdian OS of 2honths(sensitive genotype) (HR59, P= 0.025.

The interaction between radieensitivity and RT dosegrogpt & &aA3IYyAFAOL Yy G 6LI T ndnandX &dA3ISAGAY
value significantly differed in 60Gy and 74Gy patients.

Conclusion

This study of RTOG0617 phase lll trial patients validated ERCC1/2 SNP signature as a radiosenmsitikéy dfi both tumor and normal
tissue, which explained the fact that high dose radiation decreased survival in patients treated with high dose radiatitimeyloarry a
radiation sensitive genotype in DNA repair pathway. While further prospectiveatialidstudy with larger sample size may be needed, this
study confirms the possibility of personalized dose prescription according to testing of genotypic signature of DNAtrepay. pa
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Table 5. Multivariable Logistic Regression Analysis of CTCAE = Grade 3

Pneumonitis
Covariate Comparison OR (95% CI) P
RT technigue 3D-CRT (RL) v IMRT 0410 (0.171 to 0.986) .046
AJCC stage WA (RL) vIIIB 2.276 (1.009 to 5.137) .048
group
Lung V20, % Continuous 1.071 (1.008 to 1.137) .026
PTV, mL Continuous (log-transformed) 1.701 (0.708 to 4.085) .235

Chun JCO, 201Secondary analysie comparelMRT with 3BCRT

3D-CR13%vs. IMRB7%

IMRT PTV SSy PTV/lungtotalvolume S§, stage IlIB (trending),

Twoyear OS, progressidnee survival, local failure, and distant metastafsee survival

were NOn between IMRT and 3ECRT

IMRT@ x  INI RS

(0]

(OR0.41, SS).

IMRT@ heart doses$3, and@ heart V40 (SS)m OS on adjusted analysi8s.

lungV5wasnot 4 82 OAF GSR 6AGK. I ye

¥ 3ANI RS o

LungV20associated withiy % I NJ RS

ConclusionMRT was associated with lower rates of severe pneumonitis and cardiac

o (8SySdzy2yAiAsa

Ll Sdzy 2 v A (i A 3@ riskrindadiiistedZanalyses:’s =t

G2 EA

doses in NRG Oncology clinical trial RTOG 0617, which supports routine use of IMRT for

locallv advanced NSCLC.

Table A2 Multivariable Cox Model for Overall Survival
Covariate Comparison HR (95% CI) P
Radiation therapy technique 3D-CRT (RL) v IMRT 1.05 (0.83 to 1.34) 682
Age Continuous 1.012 (0.999 to 1.026) .08
Percent PTV covered by 100% of Rx dose Continuous 0.996 (0.992 to 1.001) 107
Heart V40 Continuous 1.012 (1.005 to 1.02) < .001
Site accrual volume Low (RL) v high volume 0.75 (0.59 to 0.96) 021
PET staging No (RL) vyes 0.78 (0.54 to 1.15) 207

NOTE. Results are from a multivariable Cox model stratified by radiation therapy dose level (60 v74 Gy). High volume, four or more patients accrued by institution; low
volume, one to three patients accrued by institution.

Abbreviations: 3D-CRT, three-dimensional conformal external beam radiation therapy; HR, hazard ratio; IMRT, intensity-modulated radiation therapy; PET, positron
emission tomography; PTV, planning treatment volume; RL, reference level; Rx, prescription; V40, volume receiving = 40 Gy.

Split

Course Study

H R'b331 inoperable NSCLC

1. Split course RhbreakMRT. 30 Gy in 10 fractions ddity3 week breakh25 Gy in 10 fractions daily.
2. Split course CRT (same RT b&) mg/m2 cisplatin given on the first day of each treatmeweek;

3. Split course CRT (same RT béitmg/ m2 cisplatin, given daily before radiotherapy.

Schaake<oning NEJM 1992

RESULT&:year and 3 year OS CRT (daily Z&%) and16%. 2-year and 3year CRT (weekl§B%and 2%6.

CONCLUSIONS: Cisplatin, given daily in combinatitimthe radiotherapy described here to patients with nonmetastatic but inoperable non
smalkcell lung canceiimproved rates of survival and control of local disease at the price of substantial side &ffec

RT Weekly Cis Daily Cis
CR 19 18 22
PR 43 41 45
Nop 18 17 9
Disease progress 8 3 3

Continuous TID fractionatiocBHART TRIAL

H Rib563locally advanced NSCLC 1.1.5 Gy TID x 12 consecutive days

2.60 Gy in 30 fractions.

Saunders, Radiother Oncol 1999.

ALL COMERS RR deatt@ 22%f 2-year survival from 20 to 29% (P = 0.008) RR Local progresstar21% (P = 0.033).

Large SCC (19% ACs) subgroup RR deatt@a 30%f 2-year survival from 20 to 33% (P = 0.000RRlocal progressiof 27% (P = 0.012).
Also, these SCC had RR local and or distant progrégstaito (P = 0.025) afRR metastasi@ 24% (P = 0.043).

CONCLUSIOMmhis analysis of mature data confirms that CHART is superior to conventional radiotherelpgving local tumour control and
survival in locally advanced NSCLC. This demonstrates the importance of cellular repopulation as a cause of failut®thehepsaof
NSCLC. The reduction in the risk of metastasis confirms that improved local tcomitai, even in lung cancer, can reduce the incidence of
metastasis. This trial shows that control of local tumour can lead to an improvement in long term survival.
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ElectiveNodalIrradiation

MSKCQFRT Study
RR524, definitive IFRT. Only LN+ by biopsybi5 cm short axis by CT included in CTV. Elective nodal failure (ENF) defined as recurrence in initially
LN in absence of local failure. Median F/U 3.4 years

RosenzweigJCO 2007.

Outcome: ENF in 6%:year elective nodal control 92%, local control 51%; median time to nodal failure 6 months

Nodal doseresponse (from incidental nodal irradiatio6% failures in regions receiving dose <45 Gy vs. 14% failures if receiving >45 Gy (SS).
In nodal regions eceiving <45 Gy, failure rate 1.4% vs. if >45 Gy failure rate 0.6% (SS)

Conclusion: IFRT didn't cause significant failure in LN regions not included in CTV

Editorial PMID 1798418p Discrepancy between surgical data and RT data about LN failures. Discussion about incidental nodal irradiation and
its doseeffect on nodal failureElective nodal failure occur in < 10% of those who receive IFRT.

MSKCC 3DCRT Study
RR171 pts tx'd w/ 3BCRT at MSKCC b/w 199d4. Only +nodes by biopsy or >/= 1.5 cm in short axis on CT were included in CTV.
Q: What is the failure rate WITHOUT ENI?

Rosenzweig, IJROBP 2001  Only 11 patients (6.4%) with elective nodal failure were idergifi.

Tumor control at 2 yrs 38%, elective nodal control 91%.

Conclusion: Local control much more problematic than elective nodal control; omission of elective nodal irradiation ididificzrely worsen
nodal failures outside of CTV.

Shandong, 2006Elective Nodal vs IFRT, in inoperable Stage 11l NSCLC.

H RH200, inoperable Stage 11l NSCLC, treated with induction chemo x2 cycles followed by concurrerRehéniowed by -3 cycles.
RT randomized td. ENI vs2. IFRT Dose IFRT to 6B4 Gy and ENI to 64 Gy.

IFRT defined as pf@HT tumor volume and any mediastinal nodes bx+ or >1cm-akizron CT. Chemo cisplaliased doublet.

Yuan S, American Journal of Clinical Oncology, 2007
Toxicity: Pneumonitis ENI 29% VFRT 17% (SS)
5-year LC: 36% vs. 51%, (SS).

Response Rate 1-year OS 2-year OS 5-year OS Pneumonitis
ENI 79% 60.2% 25.6% 18.3% 2%
IFRT 90% 69.9% 39.%% 25.1% 17%
SS -- SS -- SS

ConclusiontFl arm achieved bettaverall responseandlocal control than ENI arm, and it allowed a dose of 68 to 74 Gy to be safely
administered to patients with inoperable stage 1l NSCLC. Outcome improvement can be expected by conformal IFI combined with
chemotherapy for stage 11l NSCLC.
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Immunotherapy

PerNCCN2022 immunotherapy only appears on NS@l8Cwhich is after all the definitive treatmeriRecommendation fommunotherapy therefore, is
only aftercomplete definitive tx including durvalumdbyprogression of diseag@R upfront stage IVBIpfrontImmunotherapy to treatmennaive
patients isan area of active research and upfraggfinitive usage is being investigateilany new trials show First Line Efficacy.

Major Trials

FLAURA Trial

EGFRKIOsimertinibvs. older gefitinib or erlotinilas FIRBLINE

H RTH556 patients previously untreated advanc@d metastaticNSCLC with an EGFR mutation (exon 19 deletion or L858R allele)
| 1. osimertinib (80 mg once daily) | 2. one of two other EG®s (gefitinib 250 mg once daily or erlotinib 150 mg atzily |.

PFS 2 Overall survival wassecondaryend point.

Soria, NEJM 2018.
PFS drastically improveddl9vs. 102 mo (HR 0.46, SS).
Median duration of response 17v&. 8.5.

Adverse events of grade 3 or higher were less frequent with osimertinib than with standardTEES-(34% vs. 45%).

Subgroup No. of Patients Hazard Ratio (95% Cl)
Overall 556 —— 0.79 (0.63-0.98)
Sex

Male 206 —— 0.79 (0.55-1.14)

Female 350 —— 0.79 (0.60-1.04)
Age

<65 yr 208 —— 0.72 (0.54-0.97)

=65 yr 258 —— 0.87 (0.63-1.22)
Race

Asian 347 — 1.00 (0.75-1.32)

Non-Asian 209 — 0.54 (0.38-0.77)
Smoking history

Yes 199 —— 0.70 (0.49-1.00)

No 357 —— 0.85 (0.64-1.12)
CNS metastases at trial entry

Yes 116 _— 0.83 (0.53-1.30)

No 440 —.— 0.79 (0.61-1.01)
WHO performance status

0 228 e 0.93 (0.63-1.37)

1 327 —— 0.70 (0.54-0.91)
EGFR mutation at randomization

Exon 19 deletion 349 —— 0.68 (0.51-0.90)

L858R 207 —— 1.00 (0.71-1.40)
EGFR mutation detected by DNA in blood

Positive 359 —— 0.77 (0.60-0.99)

Negative 124 e 0.72 (0.37-1.36)
Centrally confirmed EGFR mutation

Positive 500 ——— 0.75 (0.60-0.95)

Negative 6 NC (NC-NC)

T
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Osimertinib Better Comparator EGFR-TKI

Better

Reungwetwatana, £02018 CNS PENETRATION PAPER
Inclusion:Asymptomatic orstable CNS metastases were includéfdsymptomatic
CNSmets/ SdzNBf 23A 0O &il Gdza NBIjdzANBR ail o
therapy and corticosteroids. A preplanned subgroup analysis IWGNSPFS200
patientshadavailable brain scans at baseline, 128 (osimertinib 61; standard
EGFRKIs, n = 67) had measurable and/or nonmeasurable CNS lesions, includi
patients (osimertinib, n = 22; standard EGFR L & = Yy I measdrable ENS]
lesion.

NOTE! Yy AYLENIFyYyd RSGFAf Aa dnseSvhichhadiroy ;
be at least 1 cm or 2x the thickness of MRI slices. So we end up with 128 patier
GAGK ONIAY fS&aA2ya odzi 2yfeé nm 6AGK
had 13 brain metastases, and roughly 25% had received prior brain rawliat
Results:Median CN®FShot reachedvs. 13.9 monthgHR 0.48P = .01%
CNSObRratesin only measurable CNS  91%vs.68% OR 4.6P = .066)
CNSObRrates in OVERALL all patients  66%vs.43%(OR2.5, P = .011)

Probability of experiencing a CNS progression event was consistently lower witt.

osimertinib versus standard EGFRIs.

ConclusiorOsimertinib has CNS efficacy in patients with untreated HGFRRted

Ramalingam, ®JM2020

Median OS 38.6 months vs. 31.8 months (HR 0.8; P=0.046).

3-years STILL using a trial regimen 28% vs. 9% (S$)edian exposure was
20.7 months and 11.5 months, respectively.

Adverse events of grade 3 or higher were reported in 42% of the patients in
the osimertinib group and in 47% of those in the comparator group.

CONCLUSIOMSnong patients with previously untreateivanced NSCLC
with an EGFR mutation, those who received osimertinib had longer overall
survival than those who received a comparator EGRR The safety profile
for osimertinib was similar to that of the comparator EGH&Rs, despite a
longer duration ofxposure in the osimertinib group.

NOTE Importantly, patients in arm [2] with a T790Mutation after

progression were eligible to crossover to osimertinib, and 31% did so, likely
diminishing the gap in overall survival. Plus the rates of toxicity beitwee

arms was virtually identical. Perhaps most celebrated should be the long wait
time for survival events across the boaldBL: Osimertinib, just like

dacomitinib, given firstine for advanced EGHRutated NSCLC ineligible for
definitive surgery or radi@n has proven to confer superior overall survival
times when compared to oldegeneration EGFRKIs.

Hazard ratio, 0.80 (95.05% CI, 0.64-1.00)
0.94 P=0.046 RS
0.8
3 o074
z
3
2 06
=
3
& 05
‘5
£ 04
-
- Median Overall Survival
o 034 5
£ (95% Cl) Comparator EGFR-TKI 2 F
0.2 mo
’ Osimertinib  38.6 (34.5-41.8)
Comparator  31.8 (26.6-36.0)
0.4 EGFR-TKI
0.0 T T T T T T T T T T T T T T T T T 1

Months since Randomization

non-smaltcell lung cancer. These results suggest a reduced risk of CNS progression

with osimertinib versus standard EGFRIs.
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Probability of Disease-free Survival

Probability of CNS Disease—free Survival

ADAURA

(MaintenanceOsimertinib 3' gen, CNS active, EGFRI) >>> EGHKI (gefitinib/erlotinib).

1 w 682 patients 30% (early stagdli\), surgery asPtxa k LI O2 YLIX SiG S Gdzy2NJ NBaSOilA2y M FR2 / O0AF yS¢
Adj C is standard of care in patients witlseeted stage {lll (some IB), but these have high recurrences.
Osimertinib 80 mg once daily orally or PBO to receive treatment for up to 3.years
Stage IB 31/31%, stage Il/IIIA 69/69%, female 68/72%, ex19del 55/56%, L858R 45/44%.
No Radiation was allowed
Wu, NEJM 2020 / Herbst, ASCO 2020
2-year DFSIIEINIA pt9, 90% vs. 44%HR 0.16, SS)
2-year DFS (overall population), 89% vs. 53% (SS).
2% of patients on osimertinibad CNS events compared to 11% with placebo (anvB2@sirithe risk of CNS disease or death)
OS was immature (4% maturity) with 29/682 deaths (osimertinib n=9, PBO n=20) at DCO.
The safety profile was consistent with the known safety profile of osimibrt
Conclusions: Adjuvant osimertinib is the 1st targeted agent in a global trial to show a statistically significant atig cigécangful
improvement in DFS in pts with stage IB/II/IIIA EGFRm NSCLC after complete tumor resection and adjuvdreralpgmehen indicated.
Adjuvant osimertinib provides an effective new treatment strategy for theselpfs{ h @ / b{ w9/ | ww9b/ 9
Subgroup No. of Patients Hazard Ratio for Disease Recurrence or Death (95% Cl)
1.0+4
Overall 682 [
0.9 Stratified log-rank test —— 0.20 (0.15-0.27)
Unadjusted Cox proportional-hazards model e 0.19 (0.13-0.27)
- Sex oo
08 Male 204 . 0.19 (0.10-0.33)
074 B Female 478 ——— 0.18 (0.11-0.28)
} . i
Osirnertinib e yr 380 ' 0.16 (0.09-0.26)
0.6 =65 yr 302 0.22 (0.13-0.36)
Smoking history
054 Yes 194 0.10 (0.04-0.22)
No 488 0.23 (0.15-0.34)
Race
049 Median Disease-free Survival Asian 434 021 (0.13-0.31)
(95% Cl) Non-Asian 248 0.15 (0.07-0.28)
0.3 mo Stage
Osimertinib NR (38.8-NC) Placebo 1B 212 039 (0.18-0.76)
0.2 Placebo 19.6 (16.6-24.5) n 236 0.17 {0.08-0.31)
Hazard ratio for disease recurrence 1A 234 0.12 (0.07-0.20)
0.1 or death, 0.17 (99.06% Cl, 0.11-0.26) EGFR mutation
P<0.001 Ex19del 378 0.12 {0.07-0.20)
0.0 : . : ‘ : : : : L858R 304 031 (0.18-0.49)
0 6 12 18 24 30 36 2 48 Adiy';‘f"tchemof“e'aw = 016 (010-026)
Months since Randomization No 272 023 ({):]3_0:40]
0. I[)1 D‘l 1.0
Osimertinib Better Placebo Better
10+ Osimertinib Table 2. Adverse Events.*
0.94 Osimertinib Placebo
. Placebo Adverse Event (N=337) (N=343)
L L Any Grade Grade 1 Grade 2 Grade 3 Any Grade Grade 1 Grade2  Grade3
071 number of patients (percent)
0.6 Diarrhea 156 (46) 116 (34) 32 (9) 8(2) 68 (20) 54 (16) 13 (4) 1 (<1)
054 Paronychia 85 (25) 31(9) 50 (15) 3(1) 5 (1) 3(1) 2(1) 0
Dry skin 79 (23) 75 (22) 3() 1(<1) 22 (6) 18 (5) 4(1) 0
047 Median CNS Dis/euaée-free Survival Pruritus 65 (19) 49 (15) 16 (5) 0 30 (9) 28 (8) 2(1) 0
95% CI
0.3 f mo ) Cough 62 (18) 43 (13) 19 (6) 0 57 (17) 42 (12) 15 (4) 0
024 °5i"‘;|e;ie";: 4’;‘2 &i‘iﬁ"‘cﬁ) Stomatitis 59 (18) 35 (10) 18 (5) 6(2) 14 (4) 10 (3) 4(1) 0
Hazard ratio for CNS disease recurrence Nasopharyngitis 47 (14) 30(9) 17.(5) 0 (0 25(7) 10(3) 0
017 or death, 0.18 (35% C1, 0.10-0.33) Upper respiratory tract 45 (13) 24 (7) 19(§) 2(1) 35(10)  19(8) 16 (5) 0
00 : . . . ; : . : ) infection
0 6 12 18 24 30 36 42 43 54 Decreased appetite 44 (13) 29 (9) 13 (4) 2(1) 13 (4) 9(3) 4(1) 0
Months since Randomization Mouth ulceration 39 (12) 32 (9) 7(2) 0 3(2) 6(2) 2 (1 0
Dermatitis acneiform 37 (11) 29 (9) 8(2) 0 16 (5) 12 (3) 4(1) 0
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Common Understanding in METASTATIC NSCL-C1 P»0%bmonotherapy Pembro. PDL1 < 50% platinurdoublet + pembro.
One interesting note about the PACIFIC trial (N Engl J Med. 2017 Nov 16;377(261:9299%MID:28885881) is thatany patients received
neoadjuvant chemotherapymostly because its more common outside the US to s@remotherapy while radiation planning in ongoing

PACIFIC Trial: Antonia, NEJM 2017.

BACKGROUNMDbstw/ loc advancedunresectable, NSClh@vedisease progression despite definiti@RT (ie. Chconcurrent CRT).

This study empared the antiprogrammed death ligand 1 antibody durvalumalcrassolidation therapywith placebo in patients with stage IlI
NSCLC who did not have disease progression after two or more cycles of ptaisathchemoradiotherapy.

METHODS/13 patients viao hadreceived two or more cycles (defined according to local practice) of platimased chemotherapy

(containing etoposide, vinblastine, vinorelbine, a taxane [paclitaxel or docetaxel], or pemetoexedirrently with definitive radiation

therapy (54 o 66 Gy), in which the mean dose to the lung was less than 20 Gy, the V20 (the volume of lung parenchyma that recetwed 20 Gy
more) was less than 35%, or both. Additional inclusion critealisease progression, agel8 years\WWHOof 0 or 1, an estirated life

expectancy of12 weeks EXCLUDE If previous-PDr PBL1 exposure.

RANDOMIZR:1: 1. durvalumab(at a dose of 10 mg per kilogram of body weight intravenousty) 2. placeboevery 2 weeks for up to 12
months. The study dgiwas administered 1 to 42 days after the patients had received chemoradiothefapfFSland OS.

RESULT®ed PFS 16.8 mos vs. 5.6 mo. with placebo. Thadrth PFS 55.9% vs. 35.3%miénth PFS 44.2% \&7.0%.

Response rate 28.4% vs. 16.0%; P<0.@@tjan duration of response was longer (72.8% vs. 46.8% of the patients had an ongoing response at
18 months). The median time to death or distant metastasis 23.2 months vs. 14.6 months; P<0.001.

Side effets: Grade 3 or 4 29.9%s.26.1%placebo. Mbst commonr=pneumonia (4.4% and 3.8%, respectively). A total of 15.4% of patients in

the durvalumab group and 9.8% of those in the placebo group discontinued the study drug because of adverse events.

CONCLUSIONSFS and everything favors durvalumalOTE: OVERALL survival IMMATURE at time of this publication

NCCN recommends for IIIB/ILIC

Weaknessa good number of patients have induction therap}_ Table 2. Antitumor Activity in the Intention-to-Treat Population.*

Durvalumab Placebo
No. of Events/ Variable (N=443)F (N=213)7 Treatment Effecti: P Value
Total No. Median PFS 12-Mo PFS 18-Mo PFS S
of Patients (95% CI) (95% Cl) (95% Cl) Objective response
1.04 mo % % .
Durvalumab  214/476 168 (13.0-18.1) 55.9 (51.0-60.4) 44.2 (37.7-50.5) No. of patients with respanise 125 H
_ 094 Placebo 157/237 5.6 (4.6-7.8) 35.3 (29.0-41.7)  27.0 (19.9-34.5) % of patients (95% Cl) 28.4 (24.3-32.9) 16.0 (11.3-21.6) 1.78 (1.27-2.51) <0.001
s
; 0.8 Best overall response — no. (%)§
a o7 Complete response 6 (1.4) 1(0.5)
o 0.7
& Partial response 120 (27.1) 33 (15.5)
13 -
2 06 Stable disease 233 (52.6) 119 (55.9)
a ¥
g i H :
E" 0.5 : Durvilitnab Progressive disease 73 (16.5) 59 (27.7)
&“ 0.4 : ! Could not be evaluated 10 (2.3) 1(0.5)
; - Duration of response — mo
3 : ; Median NR 13.8 043
B 027 : : Hhcebo 95% Cl 6.0-NR 0.22-0.84
& Stratified hazard ratio for disease progression H 2 5 €
0.14  ordeath, 0.52 (95% Cl, 0.42-0.65) | ' Ongoing response at data cutoff
Two-sided P<0.001 ! . point — %9
0.0 T T T f T T T y )
0 3 6 9 12 15 18 21 24 27 At12mo 728 56.1
Months since Randomization At18 mo 728 46.8
No. at Risk
Durvalumab 476 377 301 264 159 86 44 21 4 1 Table 3. Adverse Events of Any Cause.
Placebo 237 163 106 87 52 28 15 4 3 0
Event Durvalumab (N=475) Placebo (N=234)
Any Grade* Grade 3 or 4 Any Grade*  Grade 3 or:
Subgroup Durvalumab  Placebo Unstratified Hazard Ratio for Disease Progression or Death (95% Cl} number of patients with event (percent)
no. of patients Any event 460 (96.8) 142 (29.9) 222 (94.9) 61 (26.1)

Q\Ipancn«s 476 237 (——— i 0.5 (0.45-0.68) Cough 168 (35.4) 2 (0.4) 59 (25.2) 1(0.4)
ex H
Male 334 166 e 0.56 (0.44-0.71) Pneumonitis or radiation pneumonitisy 161 (33.9) 16 (3.4) 58 (24.8) 6 (2.6)
Female 142 71 ——— 0.54 (0.37-0.79)

A randomization . . : s o2 oo Fatigue 113 (23.8) 1(02) 48 (20.5) 3(13)
<65 yr booe : : .32-0. : ) g ,
65w 215 107 — 0.74 (0.54-1.01) Dysprea A06,(223) 7012} 36(25:9) 8i(25)

Smoking status i Diarrhea 87 (18.3) 3(0.6) 44 (18.8) 3(13)
Smoker 433 216 —e— : 0.59 (0.47-0.73)

Nonsmoker 43 21 e H 0.29 (0.15-0.57) Pyrexia 70 (14.7) 1(0.2) 21 (9.0) 0

NSCLC disease stage '

A B 252 125 0.53 (0.40-0.71) Decreased appetite 68 (14.3) 1(0.2) 30 (12.8) 2 (0.9)
1B ez 107 ] 0.59 (0.44-0.80) Nausea 66 (13.9) 0 31 (13.2) 0

Tumor histologic type s
Squamous 224 102 —— 0.68 (0.50-0.92) Pneumonia 62 (13.1) 21 (4.4) 18 (7.7) 9(3.8)

Eoree S = - — =] Arthralgia 59 (12.4) 0 26 (11.1) 0
Complete response 9 7 H Pruritus 58 (12.2) 0 11 (4.7) 0
Partial response 232 111 —— 0.55 (0.41-0.75)

Stable disease 222 114 —_— 0.55 (0.41-0.74) Rash 58 (12.2) 1(0.2) 17 (7.3) 0

PD-L1 stat g
:,-259563 . 115 44 —_— 0.41 (0.26-0.65) Upper respiratory tract infection 58 (12.2) 1(0.2) 23 (9.8) 0
<25% 187 105 —_—— 0.59 (0.43-0.82)

Unknown 174 33 —— 0.59 (0.42-0.83) Constipation 56 (11.8) 1(0.2) 20 (8.5) 0

EGFR mutation H Hypothyroid 55 (11.6; 1(0.2 4(L7 0
Positive 25 14 —_— 0.76 (0.35-1.64) U siastpcliald {Le) 02 (1.7
Negative 315 165 —— ' 0.47 (0.36-0.60) Headache 52 (10.9) 1(0.2) 21 (9.0) 2(0.9)

know 132 —— 79 (0.52-1.2
Unknown ? 5 T T T T 075 (0.52-1.20} Asthenia 51(10.7) 3(0.6) 31 (13.2) 1(0.4)
025 0.50 1.00 2
+ Back pain 50 (10.5) 1(0.2) 27 (11.5) 1(0.4)
Durvalumab Better Placebo Better Musculoskeletal pain 39 (8.2) 3(06) 24 (10.3) 1(0.4)
Anemia 36 (7.6) 14 (2.9) 25 (10.7) 8(3.4)
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ALK(5%)
ALTALL Brigantinib vs. crizotinib fline therapy)¥ 2 NJ fanapldsti lymphoma kindaseSCLC
Hwih t KIFaS LLL wtp LI GASYGE p mMd . NAIFGAYAD p Hd / NAT20AYAD po
1° PF25 months followup.

A BIRC-Assessed Systemic PFS: ITT Population

No. (%) of Patients ~ Median PFS,  2-Year PFS Probability,

With Events Months {95% CI) % (95% ClI) .
Camidge,JCO 2020
—— Brigatinib (n = 137) 63 (46) 24.0(18.5 to NR) 48 (39 to 57) H
== Crizotinib (n = 138} 87 (63) 11.0(9.2t0 12.9) 26 (18 to 35) Medlan PFS24 mOnthS vs. 11 mOnthS (HR 049’ SS)

No new safety concerns emerged.

Brigatinib delayed median time to worsening of global health status/QoL scores
compared with crizotinib (HR, Q.@=.049).

Brigatinib daily area under the plasma concatibngtime curve was not a predictor of
PFS (HR, 1.005 [95% CI, 0.98 to 1.031]; P =.69).

CONCLUSIOBFigatinib represents a onegaily ALK inhibitor with superior efficacy,
tolerability, and QoL over crizotinib, making it a promising-fire treatmentof ALK
positive NSCLC.

PFS (% of patients)

20 HR for disease progression or death,
0.49; 95% Cl, 0.35 to 0.68;
10 4 P<.0001 by log-rank test
T T T T T T
0 6 12 18 24 30 36

Time (months)

(o BIRC-Assessed PFS HRs D Overall Survival: ITT Population
No. of Patients HR for Disease Deaths, No. (%) 2-Year Overall
Subgroup Brigatinib/Crizotinib  Progression or Death (95% Cl) of Patients  Survival, % (95% CI)
Overall 137/138 - 0.49 (0.35 to 0.68) —— Brigatinib (n = 137) 33 (24) 76 (67 to 82)
Age 18-64 years 9395  —— | 0.43 (0.29 to 0.65) 100 A Crizotinib (n = 138) 3727 74165 10 80)
> 65 years 44/43 —_— 0.60 (0.33 to 1.09) 90
Sex Female 69/81  —— | 049(0.3110079) S w 801
Male 68/57  —— 0.46 {0.29 to 0.74) 2 S 701
' S = 60+
Race Non-Asian 78/89 —_! 0.54 (0.36 to 0.83) w g 50
Asian 59/49 - 0.38 (0.22 to 0.65) =
. © 5 401
Smoking status* Never smoker  84/75 —_— 0.46 (0.29 to 0.73) g ~e 304
. = i HR for death,
Former smoker 50/56 —_ 0.45 (0.27 to 0.76) o 20 0.92: 95% CI. 0.57 10 1.47:
I 10 4 P=.771by log-rank test
ECOG perfomance 0 54/563 —— ! 0.25(0.12 to 0.52) T T T T T T
status’ 1 76/78 —_ 0.53 (0.36 to 0.80) 0 6 12 18 24 30 36
Brain metastases at ~ Yes a1 — 0.25 (0.14 to 0.46) Time (months)
baseline* No 97/97 — 0.65 (0.44 to 0.97) .
| No. at risk:
Prior chemotherapy® Yes 36/37 —— 0.44 (0.23 to 0.83) Brigatinib 137 121 108 97 79 16 0
No o —— 0.52(0.35t00.77)  ¢otinib 138 123 116 106 84 19 1
7—|—.—|—r

00 05 1.0 15 20

* Brigatinib  Crizotinib
Better Better
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A Progression-free Survival

Medi P ton &

Pr

Progression-free Survival

Survival at12mo

mo (95% Cl) (95% ClI)

100+ Lorlatinib NR (NR-NR) 78 (70-84)
Crizotinib 9.3 (7.6-11.1) 39 (30-48)

Lorlatinib

“|Hazard ratio for disease progression Crizotinib
104 or death, 0.28 (95% Cl, 0.19-0.41)
0 P<0'?Ol' o]neAsicljed

Patients Alive without Disease
Progression (%)
3
1

T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33

Macibn
100~

- 90+ Lorlatinib
2
§ 80
8 g 704
E g 607
32 50
£g 40 Crizotinib
z ¥ i
24 304
]
= 204
I

10-{Hazard ratio for intracranial progression,

04007 (95% Cl, 0.03-0.17)

T T T T T T T T

CROWN Lorlatinib vs. crizotiniffistline therapy ¥ 2 NJ k! [ Y Oty I LX FadAO f@
H w Mg96 patients | 1.Lorlatinib | 2. Crizotinib |.
1°PFS

Shaw, NEJM 2020. INTERIM
1-year DFS8%vs.39%(HR0.28; P<0.001).
Objective response 76%s.58% Intracrainal response brain mets 82% vs. 23%.

Complete intracranial response 71% for lorlatinib.

Most common adverse events with lorlatinib were hyperlipidemia, edema, iseckweight,
peripheral neuropathy, and cognitive effects. Lorlatinib was associated with more grade 3 or 4
adverse events (mainly altered lipid levels) than crizotinib (in 72% vs. 56%). Discontinuation of
treatment because of adverse events occurred inaffh 9% of the patients, respectively.

CONCLUSIONiBan interim analysis of results among patients with previously untreated advanced
ALKpositive NSCLC, those who received lorlatinib had significantly longer progréssicurvival

and a higher frequency of intracranial response than those who receieatinib. The incidence

of grade 3 or 4 adverse events was higher with lorlatinib than with crizotinib because of the
frequent occurrence of altered lipid levels

T T 1
0 3 6 9 12 15 18 21 24 27 30 33

Months
- L 100+
Crizotinib, 12-mo — -
e cumulative incidence, 33.2% ‘2 90 Lorlatinib
& 4 (95% Cl, 24.6-44.7) 8 80 o
= . = Crizotinib B R
g Hazard ratio for CNS progression without ) & 704
3 301 previous non-CNS progression 1 00 60
G or death, 0.06 (95% Cl, 0.02-0.18) : X
£ i —_
>
£ 204 i < 404
« I 3
2 | w304
§ 104 Lorlatinib, 12-mo Ti‘: 204
cumulative incidence, 2.8% & 10 Hazard ratio for death, 0.72 (95% CI, 0.41-1.25)
(95% Cl, 1.0-8.1)
H 0 T T T T T T T T T T T 1
0 T T T T T T T T T T T T T T T 1 0 3 6 9 12 15 18 21 24 27 30 33 36
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Months

Months
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EGFR33%)

ARCHER 1050 Asia@™ gen EGFR Dacomitinib EGFR study.

H R'b452 pdients with newly diagnosed\NSCLC with activating EGFR mutations. | 1. Dacomitinib | 2. Gefitinib |.

1IBIV NSCLC to daily dacomitinib 45 mg or gefitinib 250 mg

The final OS analysis was conducted with a data cutoff date of February 17, 2017 tiat¢h2®0 deaths (48.7%) were observed.

Mok, JCO 2018.

Median OS was 34.1 months vs. 26.8 months (HR OS was 0.760, P = .044).

30-month OS 56.2% vs. 46.3% (SS).

Median PFS 14.7 mo vs. 9.2 mo (SS).

NO SUBGROUP HAD A SS benefit individually.

Conclusiorin patients with advanced NSCLC and EGFR activating mutations, dacomitinib is the firsgssmwaton epidermal growth factor
receptor tyrosine kinase inhibitor (TKI) to show significant improvement in OS in a phase Ill randomized study comparsanaindof-

care TKI. Dacomitinib should be considered one of the standard treatment options for these patients.

Bottom Line Dacomitinib improves overall survival compared with gefitinib among (mostly) Asian patients wittaB&feRt NSCLC, but
verdict is still out on how it stacks up next to its progeny osimertinib. | Mok, J Clin Oncol 2018

Note: Approximately 50% of patiés from the dacomitinib arm and 62% from the gefitinib arm received additional treatment, and most of
these patients received chemotherapy. Secondly, many patients receivégen3Osimertinib. A third potentially contributing factor is that,
although te presence of CNS metastases was an exclusion criterion for the study, the brain was the primary site of disease pimgression
more patients in the gefitinib arm (n = 11) than in the dacomitinib arm (n = 1)

AURA and AURA 2 POOLED EGFRKI Osimertinib
Two Phase 2 trial. IN total 411 patients received osimertggiognd linel29 patients vsthird line or later=282).

Ahn, Cancer 2019.

Median treatment exposure was 16.4 montfi$e objective response rate was 66%edianresponse duration was 13 months

Median PFS 9.9 months. Median OS 26.8 months. 1, 2, 3 year OS were 80%, 55%, and 37%, respectively.

DN} RS xo LlR2aaArofte Obrdzalffe NBtFGSR 60Ay@dSadAal (2N | ambBohwedeRash | RGS
@NRdzLISR GSNXYAT nw2T 3INIRS 03X M2:0 YR RAFNNKSF dodixT fmM:20®
CONCLUSION®his pooled analysis represents the most mature clinical trial data for osimertinib in patiengretittsated, T790Mpositive,

advanced norsmall cell lung cancefurther establishig osimertinib as a standard of care for this patient population.

Chinese Side Effec@oncurrent RT + Osimertinib
Historically, vinen the firstgenTKI erlotinib was combined with thoracic radiotherapy (TRT), 37.5% of patients devejdptiiation pneumonitis

Jia, Radiother Oncol 2020.

Retrospective 11 patients. ECOG hclusion criteria. V5 all patients < 50%. V20 all patients < 24%. RTlye®@K@y in 30 fx.

RP seen in all 11 patients. Nearly 2/3s had G2 RP and nearly 1/2 had G3 RP. 1 patent had fatal RP (and had onlyra6t@pst!}L5 f
Conclusionsin summary, for the first time, our study reports an especially high ratgaafe 2 or worse RP in patient treated with combination
TRT and Osimertinib, even though total lung V5, V20 and MLD seem unlikely to have induced the RP. This serves as a@ paysiniptis

must practice caution when adding TRT to an Osimertinib regifeanwhile, TRT is an optimal treatment in patients suffering from local and
slow progressing tumors and should not be entirely omitted. Future studies need to investigate the safe time interval lietimseninib and
TRT administration.
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AURA 3 Odmertinib vs. Platinum

Hwib t K4S LLL nposhivelaivinide8 WICEC sfp diseasa progression aftdinfies§ GFRKI therapy, in a 2:1 ratio to receive either

| 1. oral osimertinib (80 mg once daily) | 2. IV intravenous pemetrexed (500 nfy + mither carboplatin (AUCS5) or cisplatin (75 nngfy | every 3 weeks
for up to six cycles; maintenance pemetrexed was allowed.

1°investigatorassessed progressidree survival.

A Patients in Intention-to-Treat Population MOk, NEJM 2017
g 10 ) No. of ngﬁ‘s’:::,,m Median PFS 10.1 months vs. 4.4 months (HR 0.30; P$0.001
E i Patients Survival Objective response rat_e was 71% vs. 31% (OR 5.3_9; P<0.001).
g g, PP o 7 1;"1”:8953"12“3 : Among 144 patients with metastases to CNS, median PFS 8.5 months vs. 4.2
g’g 0.6+ f Platinum-pemetrexed 140 4.4 (42-5.6) mOf‘It['lS (HR 0.32; SS). o ] o o
5a b TN e ¢CKS 2 2F LI UASyua ¢gAUK FROSNRS SOSyil
% o4 i or death, 0.30 (95% Cl, 0.23-0.41) (23%) than with fatinum therapy plus pemetrexed (47%).
3 o e CONCLUSIONS
& S e Osimertinib had significantly greater efficacy than platinum therapy plus
e 3 K 9 2 15 18 pemetrexed in patients with T790/dositive advanced nagsmaltcell lung

cancer (including those with CNS metastases) in whom disease had
progressed during firdine EGFRKI therapy

B Patients with CNS Metastases

10 Median C Patients with EGFR T790M-Positive Status in Both Tumor and Plasma
3 T No.of Progression-free '
2 8! Medi
T Patients Survival @ an
5 o No.of Progression-free
3 0.8 mo (95% Cl) T Patients Survival
- Osimertinib 93 8.5 (6.8-12.3) 4 mo (95% CI)
g3 05 Platinum-pemetrexed 51 4.2 (41-5.4) . Osimertinb 116 82 (68-9.7)
54 g2 Platinum-pemetrexed 56 4.2 (41-5.1)
= 0.4 Hazard ratio for disease progression ag
= or death, 0.32 (95% CI, 0.21-0.49) 4 Hazard ratio for disease progression
2 = or death, 0.42 (95% CI, 0.29-0.61)
2 0.2 3
£ ¥ e
Platinum—pemetrexed g
00 T T T T T 1
3 6 9 12 15 18 1
18 v A~
Month ! Moad rfTOSR
AN A « A & on 3 =
L¥ Oeuzft23A0FKffé O2YTFTANNSR [a ID NDUSAWDSK zZzaAYDNUAYAO Mcn yvyda zyus RI

Yang, JCO020.
LM ORR and DoR by neuroradiologic BICR were 62% (95% CI, 45% to 78%) and 15.2 months (95% Cl, 7.5 to 17.5 montlgs), respective
Overall, ORR by investigator was 4196% Cl, 26% to 58%)
andmedian DoR was 8.3 monti{95% Cl, 5.6 to 16.5 months).
Median investigatoassessed PFS was 8.6 months (95% Cl, 5.4 to 13.7 months) with 78% maturity.
Median OS was 11.0 months (95% ClI, 8.0 to 18.0 months) with 68% maturity.
CSF tumor cell clearance was confirmed in 11 (28%; 95% ClI, 15% to 44%) of 40 patients
Neurologic function was improved in 12 (57%) of 21 patients with an abnormal assessment at baseline.
The adverse event and PK profiles were consistent with previous reports for osimertinib.
CONCLUSIODsimertinib showed meaningful therapeutic efficacy in the CNS and a manageable safety profile at 160 mg once dailysin patient
with EGFRm NSCLC and LM.

TABLE 2. Response to Treatment
Response, No. (%)

LM by LM by CNS by Non-CNS Overall® by

Measure BICR* I ig: i igator” by I ig: | ig:
No. of patients 37 41 12 38 41
Best objective response

Complete response’ 12 (32) 1(2) 0(0) 0 (0) 0O

Partial response’ 11 (30) 10 (24) 7 (58) 17 (45) 17 (42)

Stable disease = 6 weeks 12 (32) 25 (61) 3(25) 14 (37) 17 (42)

Progression 1(3) 3(7) 1(8) 6 (16) 6 (15)

Not evaluable 1(3) 2 (5) 1(8) 1(3) 1(2)
ORR,"* % (95% CI) 62 (45 to 78) 27 (14 to 43) 58 (28 to 85) 45 (29 to 62) 41 (26 to 58)

DCR at 12 weeks, No. (%;95%Cl) 35(95;821099) 32(78;621089) 10(83; 52 to 98) 27 (71; 54 10 85) 30 (73; 57 to 86)
Median DoR," months (95% CI) 152 (7.5t 17.5) 18.9 (7.6 to NC) 11.0 (3.8 to NC) 83 (5.6 to NC) 83 (5610 16.5)
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CodeBreak100 Phase Il Sotorasib
s Phase Il 126 patients (81%pdJoth platinum based chemo and ADor PBL1).
el oL et Yw!'{ k L®Dwmu/ FR@FIYyOSR b{/[/ ®

stimulation

» Mechanism of Sotorasib

1% objective response.

Skoulidis, NEJM 2021.

Objective Responstb patients (37.1%  CRin 4 (3.2%) PR iM2 (33.9%)

Median duration of response was 1iribonths Disease control occurred in 100 patients (80.6%
MedianPFS wa6.8 months Median OS.2.5 months

S Treatmentrelated adverse events occurred in 88 of 126 patients (69.8%), incl@iimy25 patients (19.8%)
and4 in 1 (0.8%).

Responses werebserved in subgroups defined according telPDexpression, tumor mutational burden, and
co-occurring mutations in STK11, KEAP1, or TP53.

CONCLUSIONiSthis phase 2 trial, sotorasib therapy led to a durable clinical benefit without new safety
Sl signals irpatients with previously treated KRAS p.GdraGtated NSCLC.

Efficacy of Sotorasib Therapy
Best Percentage Change in Tumor Burden

Progression-free Survival
3 140+ Progressive [] Stable Partial Complete Could not
o 1204 disease disease response response be evaluated 1.0+
£ 1004 £ 0949 Median progression-
ﬁ 304 @ 0.8 free survival,
& Objective response in 46 patients g— 0.7 6.8
E 60 g SO
& (37.1%; 95% Cl, 28.6 to 46.2) £% 0.6
e 40 S @ 05tmmmmmmmenee e T
o Y {1 o '
& 28 0.4 ;
S o 3% 031 !
[ '
& -20- I | f o :
D & 0.1 :
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MET(1%)

GEOMETRY Morb Capmatinibk METexon 14 skippingnutation inhibitors.

Like RET, MET driver mutations are generally exclusive of other ahtiNations. (poor prognosis)
Phase2n=363 f t Db{/ [/ 6AGK %k a 9réceiedNRmpmstND (¥ofu takled) @vigexddily.! € ¢ b
1° OS(complete or partial response)

Wolf, NEJM 2020

S/P %2 lines of therapy (n=69) Overall response 41% Median duration of response 9.7 months.
S/P No Prior TX (n=28) Overall responsé8% Median duration of response 12.6 months.
Met amp gene copy < 10 Overall respons&-12%

aSidi YL 3SyS (Odrd responsef9¢revious tx) and 40% (no prior tx).

Adverse events=peripheral edema (in 51%) and nausea (in 45%); these events were mostly of grade 1 or 2.

CONCLUSIONS Capmatinib showed substantial antitumor activity in patients with advanced NSCLC with a MET exon 14 dlopping muta
particularly in those at treated previously. The efficacy in MEmplified advanced NSCLC was higher in tumors with a high gene copy number
than in those with a low gene copy number. -grade peripheral edema and nausea were the main toxic effects.

W Complete response M Partial response Stable disease M Noncomplete response M Progressive disease M Unknown
or nonprogressive disease

A Best Response to Capmatinib — MET Exon 14 Skipping Mutation B Best Response to Capmatinib — MET Amplification with GCN =10
No Previous No Previous
100+ Previous Treatment . Treatment 100+ Previous Treatment ;  Treatment
& 75 & 75+ |
s 50 s 50 :
cg TR
3 21 F I | [T
§2 T §2 O | g
v E 254 v E 254 I I
o 9 o O
a & -504 a s 50
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@ =754 3 -75-
~100- . -100-
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Other Studies:

Sequist, Lancet 202Phase 1&k9 D Cw | y-dRivek acquited resistance populatisfp progressed on EGFR TKls

POosimertinib and savolitiniME Finhibitor) daily. Dosages depended on theNJ' & | 1 | dthelpatifinis were pfadet iBté (complex trial).

Objective partial responses were observed in 66 (&ents indpart B and 23 (64%in ¢part D€

CONCLUSIONEhe combination of osimertinib and savolitinib has acceptablebiskeit profile and encouraging antitumour activity in patients with MET
amplified, EGFR mutatigpositive, advanced NSCLC, who had disease progression on a previous EGFR TKI. This combination might be a potentigitiogafonent
patients with METdrivenresistance to EGFR TKiIs.

Paik, NEJM 202®hase 2/ISION trial99 patientsfollowedwith MET exon 14 skipping mutatidhy t h  &dotikib GO0 tng)

9-month followrup. Median duration of response of 11.1 montf&esponse rate ~50%dverse event D o 28Pp of the patientg§peripheral edema 7%

Adverse events led to permanent discontinuation of tepotinib in 11% of the pati€@slCLUSIONS

CONCLUSIONSmong patients with advanced NSCLC with a confirmed MET exon 14 skipping mtltatiesg of tepotinib was associated with a partial response in
approximately half the patients.
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Efficacy of Selpercatinib in RET Fusion—Positive NSCLC

PHASE 1-2 TRIAL

ENROLLED SEPARATELY

RET (¥ 144 . W1 cYious Previously
Ay )/ atinum-Based . d
Patients with Rgpﬁﬁln- Chemotherapy mﬂmi ntreate
LIBRETTO01 RETF dz& Asanyitiwally exclusive to other mutations. g:lfg:e non=smlice 0 — )
REFTFdzaA2yk mm NAA] ONIAY iy
Phase-ll 144 patients n&l05) previous platinum chemotherapy (o) Selpe (o)
b né& 39) treatment naive A / 64 /0 85/0
rbSelpercatinib Trial (complete or pamal y (67 patients) (33 patients)
190bR (CR or PR). response) 95% CI, 54 to 73 95% CI, 70 to 94

) Twelve of 531 patients in overall cohort (2%) discontinued
Drilon, NEJM 2020. * because of drug-related adverse events.
Among previous chem@bR 64%. i i

Median duration response 17.5 months. The median duration of response was 17.5 mo.

Amongtreatment naive ObR 85%.
AmongCNSnets (n=11), ObR intracrantial = 91%.
% Dloypertension (in 14% of the patients), ! (ind2%)p ! {indl0%), hyponatremia (in 6%), and lymphopenia (in 6%).
A total of 12 of 531 patients (2%) discontinued selpercatinib because of aelaigd advers event.
CONCLUSIONB®Ipercatinib had durable efficacy, including intracranial activity, with mainkgtade toxic effects in patients with RET fugjon
positive NSCLC who had previously received platihased chemotherapy and those who were previousiyreated. (Funded by Loxo
Oncology and others; LIBRETA® ClinicalTrials.gov number, NCT03157128. opens in new tab.)

Response Previous Platinum Chemotherapy Previously Untreated
Independent Investigator Independent Investigator
Review Assessment Review Assessment
(N=105) (N=105) (N=39) (N=39)
Objective response — % (95% Cl) 64 (54-73) 70 (60-78) 85 (70-94) 90 (76-97)
Best response — no. (%)
Complete response 2(2) 2(2) 0 1(3)
Partial response 65 (62) 71 (68) 33 (85) 34 (87)F
Stable disease 30 (29) 25 (24) 4 (10) 2 (5)
Progressive disease 4 (4) 2(2) 1(3) 1(3)
Could not be evaluated 4 (4) 5(5) 1(3) 1(3)
Duration of response
Patients with a response — no. 67 73 33 331
Patients with censored data — no./total no. (%) 44/67 (66) 45/73 (62) 26/33 (79) 26/33 (79)
Median duration of response — mo (95% Cl) 17.5 (12.0-NE) 20.3 (15.6-24.0) NE (12.0-NE)  NE (12.0-NE)
Median follow-up — mo 12.1 14.8 7.4 7.4
Progression-free survival
Patients with censored data — no. (%) 61 (58) 58 (55) 30(77) 30 (77)
Median progression-free survival — mo (95% Cl) 16.5 (13.7-NE) 18.4 (16.4-24.8) NE (13.8-NE)  NE (13.8-NE)
Median follow-up — mo 13.9 16.4 9.2 9.2
1-yr progression-free survival — % (95% Cl) 66 (55-74) 68 (58-76) 75 (56-87) 75 (55-87)
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SCCs

Table 1. Demographic and Disease Characteristics of the Patients

at Baseline.*
Pembrlollizu'mab Plt?ebo.
Characteristic (N=278) (N=281)
Age
Median (range) — yr 65 (29-87) 65 (36-88)
<65 yr — no. (%) 127 (45.7) 127 (45.2)
Male sex— no. (%) 220 (79.1) 235 (83.6)
Region of enrollment — no. (%)
East Asia 54 (19.4) 52 (18.5)
Rest of the world 224 (80.6) 229 (81.5)
ECOG performance-status score
— no. (%)}
0 73 (26.3) 90 (32.0)
1 205 (73.7) 191 (68.0)
Smoking status — no. (%)
Current or former 256 (92.1) 262 (93.2)
Never 22 (7.9) 19 (6.8)
Histologic features — no. (%)
Squamous 272 (97.8) 274 (97.5)
Adenosquamousi 6(2.2) 7(2.5)
Brain metastases — no. (%) 20 (7.2) 24 (85)
PD-L1 tumor proportion score — no. (%)§
<1% 95 (34.2) 99 (35.2)
>1% 176 (63.3) 177 (63.0)
1-49% 103 (37.1) 104 (37.0)
250% 73 (26.3) 73 (26.0)
Could not be evaluated§ 7(2.5) 5(1.8)
Previous therapy for nonmetastatic disease
— no. (%)
Thoracic radiotherapy 17 (6.1) 22(7.8)
Neoadjuvant or adjuvant therapy 5(1.8) 8(2.8)

Event

Patients Who Survived (%)

KEYNOTEO7 Metastatic mtionale for Chemo + Pembro

H w 559 metastaticT Xnaive SCC NSC|L.C Chemo #embro| 2. Chemo +Saline |.
Chemo = Carboplatin + either paclitaxel or Abraxands' 4 cycles

Pembro 200 mg up to 35 cycles.

1°0S and PFS.

PazAres, NEJM 2018 Median FU 7.8 mo.

MedianOS15.9 monthsvs. 11.3 months (HR64; P<0.001).

OSbenefit was consistent regardless of the level oflPDexpression.
MedianPF3.4 monthsvs.4.8 months HR0.56; P<0.001).

19 9.8%ws.68.2% Discontinuation offX13.3% vs. 6.4%.

CONCLUSIONispatients vith previously untreated metastatic, squamous
NSCLC, the addition of pembrolizumab to chemotherapy with carboplatin plus
paclitaxel or nakpaclitaxel resulted in significantly longer overall survival and
progressiorfree survival than chemotherapy alone.

30 Placebo combination
204
Hazard ratio for death, 0.64 (95% Cl, 0.49-0.85)
109 p<0.001
0 S B LI S S e S s s e e S s e e p e
0 3 6 9 12 15 18 21
Months

Pembrolizumab Combination

Placebo Combination

Any event

Event leading to discontinuation of all treatment components

Event leading to disc

Di " of

of any

b or placebo

[<

P

+

Discontinuation of carboplatin
Discontinuation of paclitaxel or nab-paclitaxel
Event leading to death§

Event leading to death that was attributed to a
trial regimen by an investigator§

Event occurring in 215% of patients in either group|
Anemia
Alopecia
Neutropenia
Nausea
Thrombocytopenia
Diarrhea
Decreased appetite
Constipation
Fatigue
Asthenia
Arthralgia
Peripheral neuropathy
Vomiting
Cough
Dyspnea

(N=278) (N=280)
B Subgroup Analysis of Overall Survival
Any Grade Grade 3,4, 0r5 Any Grade Grade 3,4,0r5
No. of Events/
number of patients (percent) Subgroup No. of Patients Hazard Ratio for Death (95% CI)
273 (98.2) 194 (69.8) 274 (97.9) 191 (68.2) Overall 205/559 — 0.6 (045-0:85)
Age :
37(13.3) 4022 18 (6.4) 18 (6.4) <65 yr 88/254 —a 0.52 (0.34-0.80)
65 (23.4) 54 (19.4) 33 (11.8) 29 (10.4) 265 yr 117305 o 0.74 (0.51-1.07)
48(17.3) 44 (15.8) 22 (.9) 21(7.5) Sex !
Male 167/455 — - 0.69 (0.51-0.94)
E(L2) 22400 2(:3) 10(63) Female 38/104 —e 0.42 (0.22-081)
44 (15.8) 33 (11.9) 28 (10.0) 24 (8.6) ECOG performance-status score [
23 (83) 23(8.3) 18 (6.4) 18 (6.4) 0 43/163 — 0,54 (0.29-0.98)
10 (3.6) 10 3.6) 6(21) 6(21) S Li7J356 — 058 (04e-0°0)
Region of enrollment :
East Asia 34/106 —_— 0.44 (0.22-0.89)
Rest of the world 1717453 —a— : 0.69 (0.51-0.93)
148 (53.2) 43 (15.5) 145 (51.8) 57 (20.4) PD-L1 tumor proportion score |
128 (46.0) 1(0.4) 102 (36.4) 3(L1) <1% 73/154 et LT (L)
=1% 129353 — 0.65 (0.45-0.92)
105 (37.8) 63 (22.7) 92 (32.9) 69 (24.6) W 76207 - ; 057 (0.36-0.90)
99 (35.6) 3 90 (32.1) 4(1.4) =50% 53/146 —— 0.64 (0.37-1.10)
85 (30.6) 19 (6.8) 65 (23.2) 18 (6.4) Taxane-based drug !
Paclitaxel 140/336 —— 0.67 (0.48-0.93)
23.22:9) L0 83/232) 8:2d) Nab-paclitaxel 65/223 ——. 0.59 (0.36-0.98)
68 (24.5) 6(2.2) 82 (29.3) 5(18) ol e ;e
64 (23.0) 2(0.7) 61 (21.8) 3 (L))
Pembrolizumab Combination Placebo Combination
63 (22.7) 9(32) 72 (25.7) 11 (3.9) Better Better
60 (21.6) 6(2.2) 59 (21.1) 10 (3.6)
57 (20.5) 4(14) 40 (14.3) 2(07)
57 (20.5) 3(11) 45 (16.1) 2(07)
45 (16.2) 1(0.4) 33 (11.8) 6(2.1)
37 (13.3) 2(07) 47 (16.8) 3(11)
36 (12.9) 4(1.4) 45 (16.1) 3(L1)
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