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2TEPEOTAKTIKH AKTINOXEIPOYPTIKH

NMOAY AEAEAZTIKH KAI «MY2ZTHPIQAHZ>» MEOOAOz




2TEPEOTAKTIKH AKTINOXEIPOYPIIKH

AKTINOOEPAINEYTIKH MEOOAOz E=AIPETIKHz AKPIBEIAZ




2TEPEOTAKTIKH AKTINOXEIPOYPTIKH

e EPQTHMATA

o TI EINAI,




2TEPEOTAKTIKH AKTINOXEIPOYPIIKH (y- knife)
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2TEPEOTAKTIKH AKTINOXEIPOYPIIKH (y- knife)
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Beview paper

The impact of technology on the changing
practice of lung SBRT

Marianne Camille Aznar ® B € & B, Samantha Warren 9, Mischa Hoogeman  Mirjana Josipovic &
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STEPEOTAZIA: cival o Tpoodioplioudg evoc onueiou ato Xwpo Baoel
Twv agovwy X, ¥, Z
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OAH H AKTINOOEPATEIA
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INlA NA BPEI ME AINOAYTH AKPIBEIA TON XTOXO THz!!!
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2TEPEOTAKTIKH AKTINOOEPATIEIA

» SBRT has been defined by the American College of Radiology
(ACR) and American Society for Radiation Oncology (ASTRO)

» as the use of very large doses of radiation,

» defined as >6 Gy/fraction given over few (five or fewer)
fractions.

» SBRT has unique radiobiological characteristics, which can

cause dramatic tumor response, leading to the associated term
"ablative" radiotherapy.




2TEPEOTAKTIKH AKTINOXEIPOYPTIKH

Definitions

e Radiosurgery
e High dose of radiation
e Generally delivered in one fraction .- Ewg 5

e Considered ablative
» Generally yields high rate of local control
» gkin to a surgical resection
without the use of a knife

M‘ ) 2] O gathering EVIDENCE proving VALUE m
o \i




APAZH THX AKTINOBOAIAZ ANAAOIA ME TON TPOMNO XOPHIMHZHX

Timiting slope/ | ° Multi-fraction survival curves can be
low dose rate considered linear if sublethal damage is
. repaired and they have an extrapolation
=a
S.F. nurmber, n=1.0
= The resultant slope can be given by the
Y effective Dy (.Dy), Often = 2.5 - 5.0Gy
%8 fractions —i.8 Dy =575- 1156y
14 « S F =pDiln
waJtactons | .5k atter 26y = 0.5,
* Do = 2.9Gy,; Dy =6.7GY
30 fractions of 2 Gy (60Gy) would
reduce survival by (0.58° = almost 9
A\ logs (or 60/6.7)
01 g If the tumor had 10° clonogenic cells,
. I N T EE RN S 1 R R E R I there would be an average of 1
0 4 8 12 16 20 24 clonogen per tumor and cure rate

Dose (Gy) would be about 37%

AIAOOPETIKH AOzH I'A TO IAIO ANTOTEAEZMA
ANAAOTA ME AIAQOPETIKH KAAZMATOINOIHZH




Adéon kai BioAoyikd iIcoduvaun déon

!

Conventional: 60 Gy SABR] 60G

=

(a/p)

30 fx of 2 Gy _ 3fxof 20 Gy
BED10=60. [1+2/10]=72 Gy BED10=60. [1+20/10]§180 Gy

Improved local control and survival
are associated with SBRT regimens whose BED is >100 Gy.

Onishi H, et al. J Thorac Oncol. 2(7 Suppl 3):594-100, 2007.




AIAOOPEZ ZTIZ APXEZ TON MEOOAQN

APXEZ XTEPEOTAKTIKHZ
AKTINOOEPATIEIAZ:

MONO OPATO2 O'KOZz

APXEZ AKTINOOEPAIEIAZ:
KAI NMEPIOXEZ MOY YMNOOETEI2 OTI MIMOPEI NA YIMTAPXOYN KYTTAPA




AIAOOPEZ ZTIZ APXEZ TON MEOOAQN

APXEZ XTEPEOTAKTIKHZ
AKTINOOEPATIEIAZ:

MONO OPATO2 O'KOZz

OzO MNEPIZZOTEPO
PYZIOAOTIKO IZXTO
EXEI TO MNEAIO AKTINOBOAHZHZ
TOZO MNEPIOPIZETAI KAl H AOzH

APXEZ AKTINOOEPAIEIAZ:
KAI NMEPIOXEZ MOY YMNOOETEI2 OTI MIMOPEI NA YIMTAPXOYN KYTTAPA
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2TEPEOTAKTIKH AKTINOOEPATIEIA

Mpwipa Zradia Mn Mikpokuttapikou Kapkivou Ttou lNMveupova

Stage |
Stage lla

24%

Stagel

9%
Siteie)s |/

Fry WA, et al. Cancer. 1996;77:1949-1995.



2TEPEOTAKTIKH AKTINOOEPATIEIA

Mpwipa Zradia Mn MikpokuTttapikou Kapkivou Ttou lMNMveupova

Stage lla

@EPANEIA EKAOIHE
gival N XEIPOUPYIKN aQaipEon




MNMpwipo Zradio Mn Mikpokuttapikou Kapkivou Ttou lNMveupova

@EPAIMEIA EKAOIHZ gival n XEIPOUPYIKI) a@aipeon

Katroiol ao0eveig (Kupiwg peyaAuTepng nAIKiag)
Ogv putTopouv va utroAnOouvoe XEIPOUPYIKN EEaipED
AOYyw ouvodwv TTPpoBAnpATWYV
Oo1Tw¢ XAl } KapSIOAOYIKWYV - KOPOIAYYEIOKWYV
VOO NMATWV... o

No treatment Conv. RT

‘H o€ To emiBupouv...

#¥ Health / Fitness of the patients :.'4&: o3




== ITATIZTIKA KAPKINOY TNEYMONA

v

Percent of New Cases by Age Group: Lung and Bronchus Cancer

é = KAMOIOI OMQE
- = | — AEN MMNOPOYN
| At Ot NA YNOBAHOOYN ZE XEIPOYPTEIO
: = | 7o KYPIQE MEFAAYTEPHE HAIKIAZ
00% 03% 3% ‘ |

ApXiko FEV1<40%

Moéavo peteyxeipnTikdé FEV1<30%
Ymogaipia (pO2<70 mmHg)
KapdioAoyikd mpoBAfpara

HAIkia

AuokoAieg KaTd TV avaiodnoia
AUOKOAN HETEYXEIPNTIKA avavnyn

Timmerman, Nov 2003, Chest 124(5), 1946-55.



ﬁ 2TATIZTIKA KAPKINOY NNEYMONA

Outcomes in Elderly Stage | Non-Small Cell
Lung Cancer in the SBRT Era: A SEER Analysis

Distribution of Local Therapy Metholist
Overall Stratified by Age Subsets s
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SM Dalwadi, Abstract 152. ASTRO 16

ASTRO 2016




| Observation-Only Management of Early Stage, Medically st

_ Inoperable Lung Cancer: Poor Outcome

Not much data to guide us but.....

+ RAZ et al'- Analysis of California Cancer Registry
1989-2003

* 1432 cases (total 19702) Stage | NSCLC received no

treatment
» Median Survival 9 months (13 months T1 alone)
* 5 year OS 6% (T1=9%)
* McGarry et al?

* Small study ~130 patients but >50% of untreated
patients with early stage NSCLC died of their cancer.

Raz DJ et al. Chest; 2007, 132: 193-9
Mec Garry RC et al, Chest; 2002, 121: 1155-8 |

H MPOrNQZH EINAI MOAY NTQXH ...




AKTINOOEPATIEIA Vg XEIPOYPIEIO

MH IZOAYNAMA ANOTEAEZMATA
3-5 Year Outcome in Early Stage Lung Cancer

Rx Modality % alive
» Stage | Surgery 60-80%
Stage I* Conventional XRT 15-45%

*clinically staged and mostly medically inoperable
(some refused surgery)

Conventional RT generally 60-66 Gy delivered in 6-7 weeks




H ANMOTEAEZMATIKOTHTA THZ AKTINOOEPATIEIAZ
EXEl ZXEZH ME THN AOZH

00 sox MHNQZ YWYHAOTEPEZ AOZEIZ;

l TCP — - NTCP

mage (%)

Dar

50

of lumor Conurol

Probability
or Normal Tissue

A B C

YWYHAOTEPEZ AOZEIZ:

MO ANMOTEAEZMATIKEZ IN'A TON OIrko

AAAA
MO TOZIKEZ IN'A TOYZ ®YZIOAOIKOYZ IZTOYZ



AIAOOPEZ ZTIZ APXEZ TON MEOOAQN

APXEZ AKTINOOEPAIEIAZ:

020 OMQZ METAAQNEI H NMNEPIOXH AKTINOBOAHZHZ

TOzO NPEMNEI NA NEPIOPIZETAI H AOzH




2TEPEOTAKTIKH AKTINOOEPATEIA:
ANAZHTHZH ZQZTHZ AOZHZ

Extracranial Stereotactic Radioablation™

Results of a Phase | Study in Medically Inoperable
Stage | Non-small Cell Lung Cancer

Robert Timmerman, MID: Lech Papiez, Phid: Bonald MeoClarvry, MDY
Lanva Likes. RT: Colleen DesBosiers. MS: Sfep.i':-r.'.lu'e Frost, MS: and
Meark Williarms, MDD

» Classic phase | design
» Low starting dose 8 Gy X 3 =24 Gy

» Dose escalation to very high doses 20-24 Gy X 3 =
60-72 Gy

(CHEST 2iN)3: 124:1946-19335)



Local Recurrence Free Survival (%)

Extracranial Stereotactic Radioablation™

Resulis of a Phase | Study in Medically Inoperable
Stage | Non-small Cell Lung Cancer

Local Control

100 Dose Response Approaching plateau

%0 of efficacy

T T TT T n "\-\M

a0 I-n—r 1[][] \.
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60 Dose Levels = .
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Months from Therapy

(CHEST 2iN)3: 124:1946-19335)



ANO TIZ NPQTEZ MEAETEZ RTOG 0236

® First North American cooperative group trial using Stereotactic
Body Radiation Therapy (SBRT).

Long-term Results of RTOG 0236:
A Phase |l Trial of SBRT in the Treatment of
Patients with Medically Inoperable Stage |

. o
Non-small Cell Lung Cancer S9 frail patients

. .
R. Timmerman'; C.HuZ J. Michalski3; W. Straube?; J. Galvin®; Medical prOblemS preC|Ude
D. Johnstone®; J. Bradley?; R. Barriger®; A. Bezjak’; G. Videtic?; surgery, e.g.:
L. Nedzi'; M. Werner-Wasik*; Y. Chen®; R. Komaki'®; H. Choy' » Emphysema
Heart disease
"University of Texas Southwestern Medical Genter, Dallas, TX; Stro ke
2American Callege of Radioll Philadelphia, PA; *2Washington Uni: ouis, MO;
“The Jeffer ee, WI;
Indi; 3
Cleveland er,

The Radiation Therapy Oncology Group (now called the NRG) is supported by grants U10CA21661, U10CA180868,
U10CA180822, U10 CA37422, U24CA180803 from the National Cancer Institute

* First presented in 2009 (ASTRO) and published in 2010
(JAMA) leading to a significant transition in routine care



ANO TIZ NPQTEZ MEAETEZ RTOG 0236

Failure Rate (%)

Patients at Risk 33 47 30 30

100

-l
LA

(%)
=

B

0F

5 Primary tumor recurrence=7%

Results

Median follow-up 4 years (7.2 years for survivors)

Irradiated Tumors
Well Controlled
Owing to Potent Therapy

Fail  Total
4 55

60 month

—r—

Survival Rale (%)

0 1 2 3 4 5
Years Since Start of SBRT
25 0

TONIKOZ EAEX0Z

Patients at Risk 35

Overall Survival Good

but Declining

Partly related to

baseline medical problems
100

75

5o/ 60 month
overall survival = 40%
25| Median survival is 48 months
Dead Total
48 55
0
0 1 2 3 4 5

4?Ycars S]‘ﬂf(‘ Start -:il.lSBRT 28

ENIBIQZH

ra
bl



ANO TIZ NPQTEZ MEAETEZ RTOG 0236

Conclusions

Primary tumor recurrence (treated area) remained very low at

0 i .
5 years (7%) owing to the potent SBRT regimen. TONIKH YNOTPOMNH 7%
= Primary control similar to surgery

Local-regional failure increased (38% at 5 years compared to
13% at 3 years), due to late failures (up to 6 years post SBRT)
in mostly the involved lobe but also the hilum, and
mediastinum (all untreated). TONIKONEPIOXIKH YNOTPOMH ETHN 3ETIA 13%
= ? Need better staging or effective adjuvant therapy

2THN 5ETIA 38%

Severe toxicity remained relatively unchanged with longer

follow-up.

= Progressive “late” toxicity did not occur XQPIZ IAIAITEPH TOZIKOTHTA KAI 2TO MAKPO FU

Disease free and overall survival in this medically inoperable
population at 5 years was 26% and 40%, respectively.
EAEYOEPO NOZOY ZTHN 5ETIA 26%

ENIBIQZH ZTHN 5ETIA 40&




ZTEPEOTAKTIKN AKTIVOBepaTtTEia
oe Mn E€aipéoipo (yia 1arpikouc Aoyoucg) MMKI Ztadiou Il

Prospective Phase Il Studies on SABR in NSCLC

.......

s Author

No. of Patients.

Local Control

Owverall Survival (OS)

—Nagata et al. 2005 [12]
“Onishi et al. 2007 [13]

Lagerwaard et al. 2008 [14]

“"Haasbeek et al. 2010 [15]

Bongers et al. 2011 [16]
Falma et al. 2012 [17]
Senthi et al. 2012 [1£]
Chang et al. 2012 [19]
Gillespie et al. 2015 [20]
Murray et al. 2015 [21]
Shaverdian et al. 2016 [22]
Chiang et al. 2016 [23]

45
257
206
193
500
176
676
130
320
273
118
192

95% at 5 years
86% at 3 years
93% at 2 years
89.3% at 3 years
90.4% at 3 years
89% at 3 years
10.5% LRR at 5 years
98.5% at 2 years
95% at 2 years
95.7% at 3 years
97% at 3 years
89.3% at 3 years

83% at 5 years
56% at 3 years
64% at 2 years
45.1% at 3 years
53.1% at 3 years
47'% at 3 years
Mot available
65.3% at 3 years
64.25% at 2 years
38.6% at 3 years
7% at 3 years
72.4% at 3 years

....[N1APA NMOAAEZ Ol MEAETEZ..




Publications per Year
“Lung” and “Stereotactic”

EPEETELIEEEE LSS




AKTINOXEIPOYPI'IKH Vg MH ©EPATIEIA

Original Article

Stereotactic Body Radiation Therapy Versus No Treatment for

Early Stage Non-Small Cell Lung Cancer in Medically Inoperable

Elderly Patients: A National Cancer Data Base Analysis

Ronica H. Nanda, MD'% Yuan Liu, PhD*** Theresa W. Gillespie, PhD**; John L. Mikell, MD'%; Suresh S. Ramalingam, MD*;

Felix G. Fernandez, MD*%; Walter J. Curran, MD'?; Joseph Lipscomb, PhD?%; and Kristin A. Higgins, MD'?
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CANCER 2015




CLINICAL

ting Cancer

Practice Patterns and Outcomes in Elderly Stage I Non— <
Small-cell Lung Cancer: A 2004 to 2012 SEER Analysis =
This study was prezenied in pant al the 2016 American Society for Radiation Oncology Annual Meeting, Lung -

Stereotactic Body Radiation Therapy Scientific Session -

Shraddha M_Dalwadi’, Sean S_Szeia®, Eric H. Bemicker®, E Brian Butler®, Bin S_Teh®, Andrew M
Fasach?+ B2

Conclusion

* With advancing age, radiation replaces surgery as the most appropriate
treatment modality for early-stage NSCLC.

* Concurrent with the adoption of SBRT as a community standard, survival
has improved significantly between 2004-2011 for patients treated with
radiation only.

* 0S at 23 months increased 19%
* (SS3at 23 months increased 24%

2016



EINAI H AKTINOXEIPOYPIIKH TO... “STANDARD OF CARE”;

Is SBRT a New Standard of Care in Inoperable
Lung Cancer?

Maria Sgambati, MD

Stereotactic Body Radiation Therapy for Inoperable
Early Stage Lung Cancer

Robert Timmerman; Rebecca Paulus; James Galvin; et al.
JAMA. 2010;303(11):1070-1076 (doi:10.1001/jama.2010.261)

 SBRT has become a standard of care for
medically inoperable patients

> No randomized trial deemed necessary
> Up to 10,000 patients per year in US

JAMA. 2010



OMQZ NMPAIrMATIKA
YNEPEXEI H ZTEPEOTAKTIKH....

2E ZYT'KPIZH
ME THN KAAZZIKH AKTINOOEPATIEIA;

TonikoG EAEYXOC

. SBRT 54 Gy in 3 fx, 98% (ToTmKAC éAeyx0c), 91% (lobe) (RTOG 0236)

- EBRT 60-66 Gy / 30-33 fx, ~50% (Qiao, Lung Cancer 2003)

Beaumont experience (Lanni, Am J Clin Oncol 2011)

- SBRT (48-60 Gy in 4-5 fx, n=45) vs. EBRT (70 Gy/ 35 fx, n=41)
- 3y LC, 88% vs. 66% (p=0.10)

MeTtaavaAuon (Grutters, Radiother Oncol 2010)

SBRT (n=895) vs. EBRT (n=1326)
2-year OS, 70% vs. 53% (p=<0.001)
2-year DFS, 83.4% vs. 67.4% (p=0.006)



OMQZ NPAIMATIKA
YNEPEXEI H ZTEPEOTAKTIKH....

ZE ZYT'KPIZH
ME THN KAAZZIIKH AKTINOGEPATIEIA;

Randomised trials of conventional
radiotherapy versus SABR

‘ SPACE ’ CHISEL
NCT019207 NCT01014130
Study afmms SABR: 66 Gy in 3 fractions 54 Gy in 3 fractions
(to isocenter) CFRT: 60-66Gy (2Gy

CFRT: 66 Gy (2Gy fractions) fractions)

Primary End- Freedom from tumor Time to Local Failure at 24
point progression at 36 months months

Secondary end- OS at 36 months 0OS, CSS, Toxicity

points Toxicity, QoL QoL

Total enrolled 102 patients (completed) 100 patients (76 enrolled)




Radiotherapy and Oncology 121 (2018) 1-8

Contents lists available at ScienceDirect
Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

ELSEVIER

Phase Il randomised trial
SPACE - A randomized study of SBRT vs conventional fractionated
radiotherapy in medically inoperable stage | NSCLC

Overall survival in the SPACE study

Treatment arm

Progression-free survival in the SPACE study

Treatment arm
-=A

Probability

T T T
: y y y 12 18 24

Mlgmhs mtreanduniu?i:n 3 e Months after randomisation

Treatment arm

A 49 38 29 16

B 53 46 34 26

A 49 37 25 15
B 53 46 27 20
Fig. 1. Progression free survival by treatment arm (A = SBRT, B = 3DCRT), ITT analysis. HR = 0.85, 95% Cl: 0.52-1.36. Fig. 2. Overall survival by treatment arm (A = SBRT, B =3DCRT), ITT analysis. HR = 0.75. 95% CI: 0.43-1.30.

Z EAErXoz ENiBI

R&O 2016




Contents lists available at ScienceDirect

Radiotherapy and Oncology

= o
= 41

sl = SL

Phase 11l randomised trial

SPACE - A randomized study of SBRT vs conventional fractionated
radiotherapy in medically inoperable stage 1 NSCLC

Interpretation: There was no difference in PFS and OS between SBRT and conventionally treated patients
despite an imbalance of prognostic factors. We observed a tendency of an improved disease control rate
in the SBRT group and they experienced better HRQL and less toxicity. SBRT is convenient for patients and
should be considered standard treatment for patients with inoperable stage | NSCLC,

© 2016 Elsevier Ireland Ltd. All rights reserved. Radiotherapy and Oncology 121 (2016) 1-8

R&O 2016



CHISEL

THE LANCET A
Oncology i

Volume 20, Issue 4, April 2019, Pages 494-503

100 -HH——H——Hri+—4_
LY
1 +
Articles

. . . = N *.’—ij"HAh-F—viv—ﬁ#»
Stereotactic ablative radiotherapy versus |
T

standard radiotherapy in stage 1 non-small-
cell lung cancer (TROG 09.02 CHISEL): a
phase 3, open-label, randomised controlled

trial :; L,
Interpretation Y|
In patients with inoperable peripherally located stage 1 NSCLC, L 1 5 Sy e
compared with standard radiotherapy, SABR resulted in superior TR &0 b Sw 6w ye) se; sw s

local control of the primary disease without an increase in major TONIKOZ EAErX0O:

toxicity.

The findings of this trial suggest that SABR should be the
treatment of choice for this patient group.

APRIL 2019
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VOLUME I4 - NUMBER 30 - QCTOBRER 20 I000

Excessive Toxicity When Treating Central Tumors in a
Phase 1I Study of Stereotactic Body Radiation Therapy for
Medically Inoperable Early-Stage Lung Cancer

Roberr Tinumermuar, Ronald McGarry, Constanrin Yiannousos, Lech Papiez, Kashy Tudor, Jill Deluca,
Frarig, Rarzi Abdulrahman, Colleen DesRosiers, Mark Williams, awd James Fetcher

[ 1

» Phase ll: Indiana University
+ T1 NO: 2000 cGy x 3 fractions ) N —
* T2 NO: 2200 cGy x 3 fractions mwm:::“:mmmm
« 70 patients (< 7 cm) e e
« medically inoperable
* 95% 2 -yr Local Tumor Control (88% 3-yr)
« Median Survival = 32.6 months

1] ] £
Tirrey Swcny Toesdrnont: jracréns)

Fig 2. Kaplan-Meiar plat of cvarall survival [O5).




WOLUME 24 - MUMEBER 30 OCTOBER 20 2008

Excessive Toxicity When Treating Central Tumors in a
Phase 1T Study of Stereotactic Body Radiation Therapy for
Medically Inoperable Early-Stage Lung Cancer

Robers Timmerman, Ronald '\!r(_,m vy, Constantin ¥Yiannouisos, J_ﬂ:h Hrp ez, Kathy Tudor, Jill DeLuca,
Marvene Ewing, Ramzi Abdulrahman, Colleen DesRosiers, Mark Williams, and frmt’s F"ef(h‘r’

. Phase II: Indiana University Zone of the Proximal Bronchial Tree

« T1 NO: 2000 cGy x 3 fractions
» T2 NO: 2200 cGy x 3 fractions

* 70 patients (< 7 cm) %@ \
+» medically inaperable }t ¢ )

= 95% 2 —yr Local Tumor Control {(88% 3-yr) @
« Median Survival = 32.6 months m %
\‘\ 1/ 1&-

7% %nx

Grade 3+ toxicity (60 -66 Gy / 3 fx):

» 27% for Central lesions o L_H _______________________
* 10% for Peripheral lesions i" h
* 5 deaths potentially treatment related (n=70) : [

Fig 4. Kaplan-heier plot of time from trestment until grade 3 1o B treatment
related toxicity comparing patients with turmors in the central (perihilarand central
medliastinall regions from those with more peripheral tumors.

JCO 2006



Lung Cancer
Volume 123, September 2018, Pages 142-148

Stereotactic ablative radiotherapy (SABR) for
early-stage central lung tumors: New insights
and approaches

H. Tekatli & &, F.O.B. Spoelstra, M. Palacios, J. van Sornsen de Koste, B.J. Slotman, S. Senan

A high toxicity is seen when ultracentral tumors are treated using

SABR.

Conventional radiotherapy appears more appropriate in
ultracentral tumors.

LUNG CANCER. SEPT 2018




[MOAY INEPI®EPIKOI OI'KOI

Napevépyeieg - ETTITTAOKEC

Very Peripheral Lesions

Petterson 7133 rib fx 2 cm 3 dose

Voroney 9/42rib fx Median 17 months to fx
Dunlap 13/ 31 pain Volume > 30 Gy
Bongers Gr 3 pain, fx Vol>30 Gy, 50 Gy, max
Stephans 10/ 134 pain Vol > 30 Gy , > 60 Gy
Mutter 39% G2 2+sx |70 cc>30 Gy »
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ESTRO ACROP recommendation

Consensus
fractionation

£)=-

6d- -
| ESMO Recommended Dose: BED >100 Gy |E

BED10

113Gy BED10

Fractionation Schedules

T1 peripheral tumors (<3 cm),
3 fractions of 18 Gy

T2 tumors (or T1 tumors with broad contact with the
chest wall)

o 5 fractions of 11 Gy

High-risk tumors adjacent to pericardium, mediastinum,
hilus or brachial plexus

* 8 fractions of 7.5 Gy

* 5 fractions of 11.5 - 12 Gy
All schedules BED10 >100Gy
Ultra-central tumors

= 12 fractions of 5 Gy

# Fractions

Example Indications

1

Peripheral, small (<2 cm)
tumors, esp. >1 cm from
chest wall

Peripheral tumors and
>1 cm from chest wall

Central or peripheral tumors
<4.5 cm, especlally <1 cm
from chest wall

Central or peripheral tumors,
especially <1 cm from chest
wall

Central tumors




ASTRO Executive Summary of Lung SBRT Guidelines

SBRT directed toward centrally located lung tumors carries unique and
significant risks when compared to treatment directed at peripherally
located tumors. The use of 3-fraction regimens should be avoided in this
setting.

SBRT directed at central lung tumors should be delivered in 4 or 5
fractions. Adherence to volumetric and maximum dose constraints may
optimize the safety profile of this treatment. For central tumors for which
SBRT is deemed too high risk, hypofractionated radiation therapy utilizing 6
to 15 fractions can be considered.

Videtic G et al, 2017



ESMO Recommended Dose: BED >100 Gy E

Rx BEDys < 105 Gy

p=0.001
Rx BED,, 106-132 Gy
Rx BED,, 133-152 Gy
Rx BED,, » 152 Gy




EPQTHMA:
MHMNQZ ZTEPEOTAKTIKH KAI ZTOYZ AZOENEIZ
NOY MMOPOYN NA XEIPOYPIHOOYN;

T R THERAPEUTIC RADIOLOGY AND ONCOLOGY

AN OPEN ACCESS JOURNAL COVERING ALL ASPECTS RELATED TO RADIATION AND ONCOLOGY

SABR for Operable Patients

Home Journal Info For Authors For Reviewers All Articles Archives Announcements
Home | January 2019 | Stereotactic ablative radiation therapy for operable early-stage lung cancer—considerations and controversies « JCOG 0403 (1 2 Gy x4 fractions)
— 3-yr OS=76% smcsn.m
. . — 3-yr LPFS = 68.5% wecscsn s (86% LC)
Review Article LY — 8% Grade 3 toxicity (no grade 4-5 toxicity)
Stereotactic ablative radiation therapy for operable early-stage lung cancer— + RTOG 0618 (18Gy x 3 fractions)
considerations and controversies — 2-year LF, RF, and DF are 19.2%, 11.7%, and 15.4%,

Christopher P. Daniels!, Drew Moghanak

September 2018

respectively.

— 2-year estimates of PFS and OS are 65.4% and 84.4%,
respectively.

P
MD{’y — 16% Grade 3 toxicity
» Lagerwaard (n =177 , 40% > 3CM)
— 177 pts (57% male, 40% > 3 cm)
Cancers (Basel). 2018 Sep; 10(9): 310. PMCID: P — 3-yr OS 84%, LC 93%
Published online 2018 Sep 4. doi: 10.3390/cancers10090310 PMIL

Surgical Resection Versus Stereotactic Body Radiation Therapy for Stage |
NSCLC: Can Randomized Trials Provide the Solution?

Melanie P Subramanian and Bryan F ‘ﬂegreﬁ‘

Stereotactic Body Radiation Therapy for Operable

Early-Stage Lung Cancer

Findings From the NRG Oncology RTOG 0618 Trial

Robert D. Timmerman, MD"%; Rebecca Paulus, BS3; Harvey I. Pass, MD?; et al

ANATIKH TYXAIONMOIHMENQN MEAETQN



Surgical Resection Versus Stereotactic Body Radiation Therapy for Stage |
NSCLC: Can Randomized Trials Provide the Solution?

Randomized Trials
Comparing Surgery to SBRT

ROSEL: Radiosurgery or Surgery

T T
for operable stage | NSCLC Cyber knife Trial (STARS)

oRandomited Dial (Ompareg

slodectomy (anddates

ACOSOG Z409%9/RTOG 1021
Phase 111 Trial for High-risk patients
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Endpoint: 3 year OS

Accrual = 420 patients

ANAIKH TYXAIONOIHMENQN MEAETQN

Operable Stage | NSCLC- SABR trials

Phase |l

JCOG 0403 stage |, 65 pts 3yr LC 68.5%, 3yr OS 76%
RTOG 0618 stage I/l Reported
Phase lll
ROSEL Stage |IA close due to lack of accrual
Radiosurgery Or
Surgery for operable
Early stage NSCLC
STARS Stage | close due to lack of accrual
Stereotactic
Radiotherapy with
Surgical resection
ACOSOG Z4099/ Radiosurgery vs. close due to lack of accrual
RTOG 1021 Sublobar resection

+- brachytherapy
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Lancet Oncol. 2015 Jun; 16(6); 630-637.
Published online 2015 May 13. doi: 10.1016/51470-2045(15)70168-3

PMID: 25981812

Stereotactic ablative radiotherapy versus lobectomy for operable stage |
non-small-cell lung cancer: a pooled analysis of two randomised trials

Jog Chang.* Suresh Senan,” Marinus A Paul, Reza J Mehran, Alexander V Louie, Peter Balter, Harry J M Groen,
Stephen E McRae, Joachim Widder, Lei Feng, Ben E E M van den Borne, Mark F Munsell, Coen Hurkmans,
Donald A Berry, Erik van Werkhoven, John J Kresl, Anne-Marie Dingemans, Omar Dawood, Cornelis J A

Haasbeek, Larry S Carpenter, Katrien De Jaeger, Ritsuko Komaki, Ben J Slotman, Egbert F Smit Tand Jack A

DnthT
100
ELLIl_l_I—I 100 ]
2 804 e ‘_T_‘-\ﬁ
g 80—
S 60 g
& = Al
““;.J: 40 3 year recurrence-free survival (95% Cl): % 60
£ SABR 86% (74-100); 80% (65~ 2 .
g HR (95% 0;?:)‘-69 (3)_;:3?%) (65-97) = 404 3-year overall survival (95% Cl):
g 20 S SABR 95% (85-100); surgery 79% (64-97)
= log-rank p=0-5379 S HR (95% C1): 014 (0-017-1-190)
0 T T T T T T T T T 1 205 — SABR
0 6 12 18 24 30 36 42 48 54 60 log-rank p=0-037 — Surgery
Nomber at rick Time (months) 0 T T T T T T T T T
umiper ac ris .
Number at risk
SABR 31 31 28 24 20 18 17 14 7 1 ]
Sy 27 23 22 17 13 13 10 5 4 3 1 SABR: 31 31 B9 27y 92 A8 4y 45 7 4
Surgery 27 24 22 18 13 13 10 5 4 3

TONMIKOZ EAEIMXOZ ENIBIQZH

LANCET ONCOLOGY JUN 2015
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Analysis of First Recurrence and Survival in Patients with Stage | Non-
Small Cell Lung Cancer Treated with Surgical Resection or Stereotactic
Radiation Therapy

Traves Crabiree, MD,! Varun Puri, MD,? Clifford Robinson, MD}@;M},{ MDF&phen Broderick, MD,1

G Alexander Patterson, MD, ! Jingxia Liu, PhD,2 Joanne F Musick, RN, Jennifer M Bell BSN, Michael Yang, BS,1
and Bryan F Meyers, MD MPH'

Total Proportion of Local, Regional, and Distant Recurrences Occurring 1n All Patients with Stage 1

NSCLC Treated with Surgery or SBET

i8] Local Regional Distant

Recurrence | Recurrence | Recurrence | Recurrence
Surgery 71 7% 2.6% T.0%% 12.7%
SBRT G6%% 10.7% 10% 13.3%

J Thorac Cardiovasc Surg. 2014 Apr;_147(4): 11831192
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CLINICAL ASSESSMENT

Stage |A ]
(peripheral T1ab, NO)

Stage IB

(peripheral T2a, NO)
Stage |

(central T1ab—T2a, NO)
Stage Il

(T1ab—2ab, N1; T2b, N0O)
Stage IIB

(T3, NO)d

PRETREATMENT EVALUATIONf

INITIAL TREATMENT

Surgical exploration and

* PFTs (if not previously
done)

* Bronchoscopy
(intraoperative
preferred)

* Pathologic mediastinal
lymph node evaluation9
(category 2BL

* PET/CT scan" (if not
previously done)

Operable — resection’ + mediastinal lymph|_, See Adjuvant

Negative node dissection or systematic Treatment (NSCL-3
mediastinal lymph node sampling
nodes Medically Definitive RT including stereotactic

inoperable  ablative radiotherapy’ (SABR)
Positive
mediastinal| ——— > See Stage lllA (NSCL-8) or Stage llIB (NSCL-11)
nodes

Surgical exploration and

resection' + mediastinal lymph|__ See Adjuvant

Operable — node dissection or systematic Treatment (NSCL-3
Negative lymph node sampling
* PFTs (if not previously mediastinal Consider adjuvant
done) nodes No—» Definitive RT chemotherapy®
* Bronchoscopy Medically including SABR! | (category 2B) for |
+» Pathologic mediastina inoperable high-risk stages IB-ll
. Egr?g;i :::niv{ai:una‘::un 1— Definitive chemoradiation’™
previously done)
« Brain MRI (Stage II, Positive
Stage IB [category 2B]) mediastinal|——— See Stage lllA (NSCL-8) or Stage llIB (NSCL-11
nodes
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CLINICAL ASSESSMENT PRETREATMENT EVALUATIONf INITIAL TREATMENT
Surgical exploration and
« PFTs (if not previousl Operable — resection' + mediastinal lymph|__ See Adjuvant
done) Negative node dissection or systematic Treatment (NSCL-3
« Bronchoscopy mediastina (' lymph node sampling
(intraoperative nodes * Medically __ Definitive RT including stereotactic
Stage IA | preferred) inoperable  ablative radiotherapy! (SABR)

(peripheral T1ab, NO) |

Stage IB

(peripheral T2a, NO)
Stage |

(central T1ab-T2a, NO)
Stage Il

(T1ab—2ab, N1; T2b, N
Stage IIB

(T3, NO)@

« Pathologic mediastin
lymph node evaluation?

mediastinal ——— » See Stage IlIA (NSCL-8) or Stage IIIE (NSCL-11)
(category EBL nodes
* PET/CT scan" (if not Surgical exploration and
reviously done resection' + mediastinal | h| _ See Adjuvant
P Y } Operable —> node dissection or syate;‘:t‘i,c ~ Treatment (NSCL-3
Negative lymph node sampling
= PFTs (if not previousl| mediastina Consider adjuvant
done) nodes No—» Definitive RT chemotherapyk
= Bronchoscopy Medically including SABR! [ |(category 2B) for |
« Pathologic mediastin| inoperable high-risk stages IB-I
lymph node evaluationd diation™
« PET/CT scan" (if not
reviously done
« Brain MR!, (Stage) I, Positive
mediastinal —— See Stage lllA (NSCL-8) or Stage llIB (NSCL-11)

Stage IB [category 2B])

nodes




GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

CLINICAL PRACTICE
GUIDELINES

Staging and risk
assessment

Patients with clinical stage | lung cancer and
limited pulmonary function due to emphysema

Yacoub WN et al. Semin Thorac Cardiovasc
Surg 2010;22:38-43.

Reprinted with permission from Elsevier.

Welcome to the EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY,
the leading European professional organisation for medical oncology.

CLINICAL PRACTICE
G'IDELINES

An ESMO Product

Clinical stage | lung cancer

Reduced lung function?
(FEV, < 65%)
1

v

Evidence of emphysema?
(based on TLC, RV, FEV,/FVC, CT
w/hyperexpansion, etc.)

Calculate COPD index
postop FEV
blobar resection

Non-Small-Cell-Lung-Cancer

© 2017 ESMO. All rights reserved. esmo.




GOOD SCIENCE Welcome to the EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY,
BETTER MEDICINE the leading European protessional organisation for medical oncology
BEST PRACTICE

conca pracrice

G"IDEL'“ES SABR/SBRT in stage | is the treatment of ch@cg at a biologically equivalent
tumour dose of =2 100 Gy to the encompassing isodose

SABR is associated with low toxicity in peripheral lung tumour in elderly and
COPD patients

Primary

radiotherapy . . _—
Salvage surgery may be offered to patients with complications post-SABR
Treatment

For medically inoperable patients with tumours > 5 cm and/or moderately central
location, radical RT using more conventional or accelerated schedules is
recommended

Early NSCLC (stages | and 1)
- Radiotherapy
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* For people with NSCLC who are well enough and for whom
treatment with curative intent is suitable, offer lobectomy (either
open or thoracoscopic). [2019]

NICE

Guidance
2019 * For people with stage I-11A (T1a-T2b, NO, M0) NSCLC who decline

lobectomy or in whom it is contraindicated, offer radical
radiotherapy with stereotactic ablative radiotherapy (SABR) or
sublobar resection. [2019]

* For people with stage I-IA (T1a-T2b, NO, MO) NSCLC who decline
surgery or in whom any surgery is contraindicated, offer SABR. If
SABR is contraindicated, offer alternative radical radiotherapy. [2019]
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