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Early stage lung cancer:

Surgical resection — standard of care for
patients who are candidates for lobectomy.

>20% of patients cannot tolerate surgery
because of comorbidities.

>30% of patients do not have surgery in US
community practice.

Some patients with high surgical risk are not
candidates for lobectomy but could tolerate
more limited resection.

Cykert et al. JAMA 2010
Asamura et al. JTO 2008



3 main populations of early lung cancer pts :

e Standard risk surgical candidates
* High risk surgical candidates

* Medically inoperable



Inoperable patients - prospective studies

Nordic Study Group — phase I, 57 patients
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Inoperable patients - prospective studies

RTOG 0236 — phase I, 55 patients
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Inoperable patients - prospective studies

JCOG 0403 (medicaly inoperable arm)
* Phase Il staratified: 100 pts eligible

e Stge IA; 48Gy in 4 fractions

* 0S559,9%@3y (90% CI: 51,4%-67,5%)
* Local Control rate 88% @3y

Nagata et al. ASTRO2012



Netherlands Cancer Registry 2003 - 2009

2001-2003
B Surgery
2004-2006 B Radiotherapy
O Neither
2007-2009
0% 20% 40% 60% B0% 100%

Percentage of patients aged 75 years or older with stage | NSCLC

Haasbeek et al. Ann Oncol 2012



Netherlands Cancer Registry 2003 - 2009
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SBRT is standard of care
for medically inoperable
early stage NSCLC



What about high risk/operable
early stage NSCLC?



SBRT vs wedge resection — retrospective series
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SBRT vs surgery — population-based matched-
pair comparison

Stereotactic radiotherapy versus surgery in stage I NSCLC

8- |
- resection
N=60 vs 60 pts SBRT
North-Holand E_
Stage |, >75y
Early mostality & _ !
* Surgery8% 2 J T N
e SBRT2% °
&
o
8 ] log rank p=0.22
O T T T T

T |
0 6 12 18 24 30 36

months after diagnosis

Number at risk
resection 60 50 45 42 38 35 26

SBRT 60 58 52 46 35 24 19

Palma et al. Rad Oncol 2011



Surgery vs SBRT patterns of failure—
retrospective analysis

Clinical stage | lung cancer (n=454)

Surgery (n=336)

SBRT (n=118)

v

Y

Lobar resection (n=280)

34 wedge resection)

- Excluded (22 segmentectomy,

BED1o 2 100 Gy (n=105)
- Excluded (13 BED+o < 100
Gy)

h 4

Y

Pathologically confirmed
NSCLC (n=260)

- Excluded (9 carcinoid, 4 small
cell, 6 neuroendocrine NOS, 1
spindle cell sarcoma)

Pathologically confirmed
NSCLC (n=78)
- Excluded (27 no histology)

Robinson et al. JTO 2013



Survival Probability
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SBRT vs surgery — matched-pair and propensity
score comparison
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SBRT vs surgery — matched-pair comparison and
propensity score comparison
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SBRT vs surgery — retrospective propensity-score
matched comparison

Clinical Stage | NSCLC Treated with Surgery or SBRT

232 SURGERY patients excluded for:
*Prior cancer < 3 yrs, prior lung cancer <5 yrs,
eNon-primary lung Ca (i.e. recurrent), n=9

eCloserchart review showed not Stage I, n=98

N=984
Surgery patients: 690
SBRT patients: 294
143 SBRT patients excluded for:
n=125 *Prior cancer £ 3 yrs, prior lung cancer £5 yrs, n=94
*Non-primary lung Ca (i.e. recurrent), n=11
eCloserchart review showed not Stage I, n=38
Study Group
n=609

&

Surgery patients
n=458

N\

SBRT patients

/

n=151

83 SBRT pts and 83 Surgery pts

1st Matched Analysis based on age, tumor stage and ACE comorbidity score:

2" Matched Analysis based on age, tumor size, tumor location (central vs peripheral), FeV1%,
ACE comorbidity score: 56 SBRT pts and 56 Surgery pts

Crabtree et al. JTCVS 2014



SBRT vs surgery — retrospective analysis
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SBRT for potentialy operable patients
— retrospective analysis
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SEER-Medicare retrospective analysis
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SEER-Medicare retrospective analysis

Overall Survival
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Overall Survival
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SBRT vs surgery for operable pts — prospective trials

STARS phase Ill (MDACC/international)
— Standard risk operable, <4cm size
— CyberKnife SBRT vs lobectomy

ROSEL phase Ill (Netherlands)
— Operable, peripheral location, <3cm size
— SBRT vs lobectomy

ACOSOG Z 4099/RTOG 1021 phase Il (USA)
— High risk operable, peripheral location, <3cm
— SBRT vs sublobar resection



SBRT efficacy summary:

e Consistent outcomes across series, including
prospective cooperative trials:
— Tumor control >85-90% @3y
— 0S - 50-60% @3y for medically inoperable pts
— 0S - 76% @3y for operable patients (JCOG0403)

 SBRT is comparable to surgery in non randomized
comparisons — good options for high-risk/elderly
patients



What about incomplete/clinical staging
without surgery?



Patern of relapse after SBRT:

Patterns of failure according to tumor size in selected studies.

Tumor size % Total dose[# BED;so BED periphery % Local failure % Regional % Distant
(cm) >T1 fractions (G¥10) (Gy10) failure failure
Baumann et al. [29] <9 60 30-45 Gy/3-4 112.5- 60-112.5 T1: 3 <5 25
Median 3.7 219.4 T2: 13, p<0.05
Increased local, regional, and distant recurrence in T2 tumors
noted
Baumann et al. [30] <5 30 45 Gy/3 219.4 1125 4 Local failures, all T2; 5 16;
Median 2.5 3 yr estimated failures (local, regional, and distant mets), 24 at 3 yrs
p=0.02:
T1: 18
T2: 41
Koto et al. [33] <5 38.7 45-60Gy/3-8 105-112.5 90.5-95.2 T1: 22.1 6.5 19.4
T2: 60
Nagata et al. [34] <4 289 48Gy/4 105.6 nfa T1: 3 T1: 9.4 T1:15.6
T2: 0 T2: 0 T2: 30.8
Onishi et al. [36] <5.8 36.2 30-84Gy/1-14 57.6-180 nfa T2 >T1, p<0.05 11.3 19.8
Median 2.8
Takeda et al. [38] nfa 39.7 50Gy/5 140.6 100 T1: 7 Tlvs.T2,p=ns Tlvs.T2,p=ns
T2: 4,p=ns
Chang et al. [41] <4 nja 40 Gy/4 105.6 80 T2: 2/3 failures in 7 patients who received 40 Gy/4 7.7 15.4
Hata et al. [45] <4.2 47.6 50-60Gy/10 86.3-111 75-96 T1: 0 0 19
Median 2.5 T2: 10
Hof et al. [46] <5 595 19-30Gy/1 55.1-120 38.3-81.6 <12cm? 0 9.5 31
>12cm™: 20
p=0.078
Lagerwaard et al. [48] <6 41 60 Gy/8 145.3 105 T1:1.6 T1<T2,p=0.04 TI1<T2,
T2: 5.5, p=ns p=0.04
Le et al. [49] <6.2 70 15-30 Gy/1 64.3-215.6  37.5-120 T1: 0% Regional + DM: 40
Median 3.9 T2:
>20Gy: 17%
<20 Gy: 49%
Onishi et al. [53] <6 57.1 60Gy/10 125.3 96 6 overall (2 pts); all T2 4/5 Regional + distant mets (14%):
T2
Van der Voort van Zyp et al. <10 443 60Gy/3 277.1 180 T1: 0 11 17
[60] Median 2.7 T2: 11, p=0.085
Inoue et al. [61] <4.5 19.1  30-70Gy/2-10 75-119 nfa <2cm: 3.4 <2cm: 5.2 <2cm: 103
>2cm: 5.3 >2 cm: 10.5 >2cm: 17.5
Guckenberger et al. [62] <5 68.3  26-48 Gy/1-8 138.1- 76.8-93.6 All failures from primary NSCLC are >T2 All T2 T1: 16.7
168.9 T2: 421
T3: 88.9
Onimaru et al. [63] <7 39.0 40-48 Cy/4 80-105.6 57.6-75.3 T2 >T1, p=0.0373 nfa nfa
Median 2.7 T2: 40 Gy > 48 Gy, p =0.0015

Chi et al. Radioth Oncol 2010



SBRT for large tumors
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Probability

Large tumors — retrospective analysis

Local Failure-Free Survival by PTV
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Large tumors — retrospective analysis

(b) Tumor Size and Any Recurrence for All Regimens
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Large tumors — retrospective analysis
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Risk of symptomatic pmeumonitis after SBRT for
large tumors

ALLPATIENTS (n=69)*
*Limited to patients with 2 lungs
Pneumonitis Grade 2 3

84.70%
Median PTV=150cm3 (6/69)
Grade >3 RP=10%
Contralateral Mean Contralateral Mean
Lung Dose [MLD) Lung Dose (MLD)
< 3.6 Gy 2 3.6 Gy

v ,

Internal Target Internal Target
Volume {ITV] Volume (ITV]

< 145 cc > 145 o«

LOow
RISK

2%
{1/54)
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SBRT for large tumors - summary

Effective local therapy
Higher risk of distant failures
Higher risk of symptomatic pneumonitis

More data needed!




