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Hoarseness of voice 18.8 13.4 &
Histology (%) Small-cell 10.5 5.8
Squamous 31.8 7
Adenoccarcinoma 35.5 44.8
Large cell 1.4 2.5
NSCLC, NOS 15.9 19.9 L
Other 5 9.9 i
Location of tumour (%) Right upper 20.2 29.35
Right middle 6.0 4.9
Right lower 13.5 11.5
Left upper 15.¢ 17.2
Left lower 19.8 17.2
THNM stage (%) STAGE | /I 14 4 13.7
< STAGE I 42.8 42.4
STAGE 1V - ~ 36.8

Site of metastases (%) Bone 4.7 4.7
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T4 and N3!

T4  Tumour of any size that invades any of the fol-
lowing: mediastinum, heart, great vessels, trachea,
recurrent laryngeal nerve, oesophagus, vertebral
body, carina; separate tumour nodule(s) in a dif-
ferent ipsilateral lobe to that of the primary.

N3 Metastasis in contralateral mediastinal, contral-
ateral hilar, 1psilateral or contralateral scalene,
or supraclavicular lymph node(s)

it Forhis



T4 and N3!

Tumour invades
trachea and/or
SVC or other
great vessel

Tumour invades
aorta and/or
recurrent
laryngeal nerve

Tumour
involves
carina
Tumour Tumour invades
in\{ades esophagus,
adjacent mediastinum
vertebral and/or heart
body

Pancoast tumours with

invasion of one or more of Tumour accompanied

the following structures:

- vertebral body or
spinal canal

— brachial plexus
{C8 or above)

- subclavian vessels

by ipsilateral nodules,
different lobe
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Metastasis in Metastasis in

contralateral hilar/ ipsilateral scalene/
mediastinal/scalene/ supraclavicular

supraclavicular lymph node(s) i

lymph node(s) 'ms



Chemoradiation- Initial trials

» CALGB 8433 randomized 155 patients

» Arm 1- Chemo with cisplatin (100 mg/m2 g 4 wks X 2
doses) and weekly vinblastine followed by standard
thoracic RT(60 Gy)

» Arm 2- RT alone (same dose)
» Median survival on the sequential arm 13.7 m
» Median survival RT alone arm 9.6 m (P<0.012)

Dillman, JNCI 1996 .
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Induction/concurrent

Concurrent

Concurrent/consolidation

Induction/concurrent/ | |
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Chemotherapy Radiotherapy
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Baas , Curr Opin Oncol

2011 .
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VOLUME 28 - NUMBER 123 - MAY 1 2010

Meta-Analysis of Concomitant Versus Sequential
Radiochemotherapy in Locally Advanced Non-Small-Cell

Lung Cancer

Anne Aupérin, Cecile Le Péchoux, Estelle Rolland, Walter ]. Curran, Kiyoyuki Furuse, Pierre Fournel,
Jose Belderbos, Gerald Clamon, Hakki Cuneyt Ulutin, Rebecca Paulus, Takeharu Yamanaka,
Marie-Cecile Bozonnat, Apollonia Uitterhoeve, Xiaofei Wang, Lesley Stewart, Rodrigo Arriagada,
Sarah Burdett, and Jean-Pierre Pignon

Performance status

0 309 52 297 50
1 278 46 293 49
2 13 2 9 1
Unknown 3 3

Median follow-up 6 years

INSTITR

e {2 Fortis

§1 Fortis MemoRAL Auperin, JCO 201Q



Local progression

C MNo. Events / No. Entered
Trial RT + Conc CT RT +SeqCT O-E Variance Hazard Ratio HR (95% CI)
WILCG H0/148 Bh/145 -10.6 28.6 _._ 0.69 (0.48 to 1.00)
RTOG 9410 6&/204 61/203 -2.6 297 -. 0.92 (0.64 to 1.31)
GMMA 4115 515  -0.8 2.2 4 e 0.69 (0.19 to 2.57)
Ankara 95 -
L
L]
GLOT-GFPC 241101 s003 85 157 —— 0.58 (0.35 10 0.95)
NPC i
EORTC 08972 24/80 26/78 -0.8 12.5 - 0.93 (0.54 to 1.63)
f |
Total 160/548 1971544 -23.4 BE.8 'i 0.77 (0.62 t0 0.95)
w

Test for heterogeneity: T -
xa“: E.Q'Ei. P= .55, |3 = % 0.256 1.00 4.00

BT + Conc CT Better  RT + Seq CT Better
AT 4+ conc CT effect: Log-rank test = 6.716;, = .01
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Distant progression

D Mo, Events / No, Entered

Trial AT + ConcCT RT+Seg CT O-E Variance Hazard Ratio HR (95% CI)
WJILCG 67/148 hh/145 10 30.5 1.26 (0.88 to 1.79)
RTOG 9410 85/204 B88/203 -3.1 43.2 0.93 (0.69 to 1.25)
GMMA 814 814 0.5 4.0 1.15 {0.43 to 3.08)
Ankara 95

GLOT-GFPC 34/10 36/103 -0.5 170 0.97 (0.60 to 1.56)
NPC

EORTC 08372 32/80 32/78 0.3 16.0 1.02 {0.63 to 1.67)
Total 226/547 219/543 4.2 110.6 :t . 1.04 {0.86 to 1.25)
Test for heterogeneity: 0. '25' Jhls I'|I oo | I 4.:Dﬂ'

LR A= 0 RT + Conc CT Better  RT + Seq CT Better

AT + conc CT effect: Log-rank test = 0.16, P= .69

Auperin Jg(i 010
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HR = 0.84 {95%(I, 0.74 to 0.95) 12.8
P=.004 104
T T T T T
0 1 2 3 4 b
Time Since Random Assignment (years)
Deaths/Person-Years by Period
Oy-1y Ty-2y 2y-3y Jy—y >4y
RT+ conc CT (n = 603} 2400438  147/276 671171 30116 37186
RT+seq CT (n=602) 253/491  171/242 701129  30/83 23/126

Overall Survival

@ B AT + concCT
1 B BT 4+ 52q CT
1
1 HR = 0.90 (95%Cl, 0.79 to 1.01)
80 - '1: P=.07
.~ 60-
c
Q
[&]
@
o
40
20 5
T T T T T
0 1 2 3 4 5
Time Since Random Assignment (years)
Deaths/Person-Years by Period
Oy—1y Ty—2y 2y-3y Iy—dy =4y
RT+ conc CT (n = 595) 365/408 98170 36/104 12/80 21/134
RT+seq CT (n=589) 391/399  90/133 33/80 13/58 12/100

Progression free Survival

s Absolute survival benefit of concomitant chemoradiotherapy 5.7% (from

18.1% to 23.8%) at 3 years and 4.5% at 5 years

“sFor progression-free survival, the HR was 0.90 (95% CI, 0.79to 1.01; P .07)

ssConcomitant radiochemotherapy increased acute esophageal toxicity (grade
3-4) from 4% to 18% with a relative risk of 4.9 (95% CI, 3.1 to 7.8; P .001).

**There was no significant difference regarding acute pulmonary toxicity °®
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Toxicity profile

Grade 3-5 toxicity recorded in trials of sequential versus concurrent chemoradiation in locally advanced non-small cell lung cancer (numbe;
cases/number assessable)

Reference  Trial arm Treatment-related  Acute Acute lung Neutropenia®  Anaemia
deaths pesophagitis toxicity

9] Concurrent 1/156 4/156 21156 154/156 16,156
Sequential 3/138 3158 2158 121/158 52/158

[10] Concurrent bi201 50201 8201 1171201 MR
Sequential 41201 8/201 14/201 113201

|19] Concurrent [consolidation  10/100 30/93 5/93 7293 19/93
Sequential 3110 3100 11/100 88,100 28/100

|20] Concurrent 051 951 2/51 33/51 B/51
Sequential 048 448 1/48 19/48 3/48

|22] Concurrentfconsolidation 292 26192 15/92 24/92 992
Sequential 0/90 3/90 690 (/90 4/91

[21] Concurrent 2/84 7/84 5/84 4(84 NR
Sequential 2189 0/89 2/89 (/89

Total

Concurrent
Sequential

21/684 (3%)
12/687 {1 7%

126/677 (193]

404677 (60%)
341/686 (50%)

50/392 {13%)
87/397 (22%

Rourke, Clinical

Oncolo
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Rationales- Why concurrent better

e Czech study — 30% of NACT
patients did not proceed to
radiotherapy

« Tumours that reduce with
chemotherapy then proliferate at
a faster rate (NS Hypothesis)

* Reduced efficacy of RT post
chemo (anaemia, cisplat
Induced resistance..)

S.I fortis MeMORIAL
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Intersting Paradox!

» In stage |l NSCLC, only two cycles of full-dose
chemotherapy (those given with RT) sufficient to
treat micrometastatic disease

» Four to six cycles, and often maintenance, are
standard for stage IV disease!

Possible Rationales
» Lesser disease load in stage |ll disease

» Systemic effect of local radiotherapy!

$ Fortis



Chemo after chemoradiation?

» Phase Il trial
» 83 patients, Median age of 60 years
» 94% with PS 0-1, all with FEV1 > 1 L

» Full-dose cisplatin and etoposide concurrent with
radiation therapy (61 Gy) followed by three cycles of
consolidation docetaxel

» Median OS 26 months and 5-year survival 29%!

Gandara, JCO,2003

{2 Fortis



Chemo after chemoradiation?

» Phase lll study in a similar patient population

» Median age 63, performance status 0-1, 5% weight
loss, FEV1 1L

» No difference in survival in ChemoRT vs ChemoRT
with consolidative chemotherapy

» 5% of patients treated with docetaxel died during
consolidation therapy

» Further studies on for this issue

Hanna JCO

07 )
Fortis



Chemo before chemoradiation?

» Phase Il trial- CALGB 39801
» Test NACT followed by concurrent CTRT

» Arm 1 : Low-dose concurrent carboplatin (AUC 2),
paclitaxel (50 mg/m2) and RT (66 Gy)

»Arm 2 : Same CTRT preceded by two cycles of full-
dose induction carboplatin (AUC 6) and paclitaxel
(200 mg/m2).

» Median OS concurrent CTRT (Arm 1) - 12 m
» Median OS (adding NACT)(Arm 2)-14 m (P= 0.30).

Vokes, JCO i 0

7 0
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Lung Cancer. 2013 Jan 25. pii: S0169-5002(13}00013-5. doi: 10.1016/.lungcan.2013.01.006. [Epub ahead of prin]

Concurrent chemoradiotherapy for large-volume locally-advanced non-small cell lung cancer.

Wiersma TG, Dahele M, Verbakel WE, van de Ven PM, de Haan PF, Smit EF, van Beil EJ, Sloiman BJ, Senan 5.
Department of Radiation Oncology, WU University Medical Center, De Boelelaan 1117, PO Box 7057, 1007 ME, Amsterdam, The Metherands.

Abstract

PURPOSE: Patients with large volume stage Il non-small cell lung cancer (NSCLC) are often excluded from concurrent chemoradiotherapy (CRT}
protocols due to fears about excessive toxicity and poor survival. Patients with N3 nodal disease may be excluded for the same reason. \We have
routinely accepied fit patients in both the above groups for CRT if they met our planning parameters. We analyzed toxicity and survival outcomes for
patients undergoing CRT with a planning target volume (PTV) exceeding 700cc, either with or without N3 nodal disease, or a PTV less then 700cc with
N3 disease.

MATERIALS AND METHODS: Single center, retrospective study of patients with stage Ill NSCLC treated with CRT between 2004 and 2011

RESULTS: 121 patients were eligible, with 1% (98/121) having a PTV>700cc (of whom 33% (32/98) had N3 nodal disease) and 19% (23/121) having |
N3 disease and a PTW=700cc. Grade =3 esophagitis and pneumaonitis were recorded in respectively 34% and 4% of all patients. Median follow-up for

all patients was 37.6 months (mo). Median overall (05) and progression-fres (FF5) survivals were 15.7 mo and 11.6 mo, respectively, OS for all |
patients with PTV=700cc was 14.5 mo (15.5 mo with N3 and 13.2 mo without N3), compared to 26.5 mo for PTV=700cc with N3 (p=0.009). About 1 in

4 patients with PTV=T00cc died within & mo of starting radiotherapy (this was associated with Charlson comorbidity index [CCIJ21), while about 18%
were alive at 3 years.

CONCLUSION: Patients undergoing CRT for stage [Il NSCLC with a PTW=T00cc, with or without N2 nodal disease, had a significantly shorter O3 than
patients with PTWV=T00cc with N3. Patients with PTV>700cc and with CCl=1, had a significantly higher risk of early death but longer-term survivors with
PTV>700cc are cbzerved. The PTV and CCl should be considared in clinical decision making and used as stratification factors in future trials.

Copyright @ 2013 Elsevier Ireland Ltd. All rights reserved.

PMID: 23357454 [PubMed - as supplied by publisher]

LinkOut - more resources




Chemoradiation for large volume NSCLC

Patient characteristics.

Age (v] (median, range] 62.8 (41.9-79.G)
Gender (n) (%)
Male 84 (69,4%)
Female 37 (30.6%)
Stage (n)
IA 42 (34.7%)
B> 700 cc+ N3 32(26.4%)
Supraclavicular 14
Contralateral mediastinal 13
Both 5
B = 700 cc without N3 24(19.8%
B =700 cc with N3 23(19%)
Supraclavicular B
Contralateral mediastinal 13
Both 2
PTV? (cc)
Median (mean, range) 363 (940, 334-2165)
WHO performance score (n) (%)
0 26(21.5%)
1 29(73.6%)
2 B6(5%)

[ ]
Wiersma et al ,Lung Cancer 2013 " Forl'is



Chemoradiation for large volume NSCLC
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Wiersma et al ,Lung Cancer 2013 il Forris



Chemoradiation for large volume NSCLC

Charactaristics of parients with PTV> 700 cc who died within 6 manchs after starting radiotherapy [n=25) and of parients with PTV> 700 cc who lived longer than & months
i ]
|_r| bt | 1]

General characteristics <b mo *b6 mo Treatment characteristics <6 mo » bmo
WHO? performance score {n) (%) Dose
f 31200 18{24.7] Prescribed oGy ) mean, range S882 (4500-6600) f148 {4500-6600)
1 19(76.0) 53{72.6) Delivered {cGy): mean, range 4693 (600-6600 ) 6234 { 4600- 7000 )
2 3120 202.7) Treatment completion
Charlson comorbedity index (n) (%) Completed (r) %) 15 (60 0i8s9)
0 320,07 31{42.5] Lung
1 5(20.0) 11{15.1] Mean lung dose {cGy) 1691 {028-2545) I725 (799-2641)
2 &(320) 19{26.0 V0 (%) B3 146-406) AAI0-412)
3 6(24.0) 311.0) V5 both lungs combined (%) 543(22.1-907)  553{234-B55)
=4 1(4.0) 4{5.5) V5 contralateral lung (%) W.0(9.6-875) 39.8{4.1-85.6)
Gender Heart
Male [n) (£] 15(60.07 54(74.0] Mean heart dose (cGy) 2121 (261-4976) WA
Age {years) Va0 () 3038(16-77.2) M4
Mean [range) 61.7(453-796] 63.6(41.8-789) Spinal cord
Esophagiris Maximum point dose {cGy): mean {ranga) 466B(711-5393) 4688 (2565-5335)
Grade =3 (n)(%) T(280} 231315

L WHO: World Healch Organization.

» Overall, Grade 3 esophagitis and pneumonitis were identified in 33.9%
and 4.1% of all patients respectively

[ ]
Wiersma et al ,Lung Cancer 2013 " Forl'is



Chemoradiation lung- Criteria
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Concurrent EGFR- TKI

Table 2 Selected Phase Vi Stedies of Concurrant EGFR-TEI and Chemoradiotherapy for HSCLE

Adverse Evanls (%) a5
Mo of EEEq AT Ezophagitis Meutropenia Fasponss Medan  1-Year ZYear 3-Year
Study Patients oG urnent Irehibtion Gyl IndfConsol Gracdes 3-4  Grades 349 - Bate (%) monthay (950 [ Y
University of 18 Cisplatin Erlotinib MTD: 68 Consol docstaxel 18 EO 85 11 20
Chizago® alopsEids 160 rgid
15 Carboplatin, Erictnib MTD: 86 Ind: carboplatin, 40 20 B 15 18
pachtaxe! 150 mg'd paclitaxsl
CALGE 30106 38 Carboplating Gefitinilb 260 68 Conscl; carbaoplating 31 38 g1 13 o3
(good nakh? paclitaxe i praclitaxel
Zunch™ 14  Cisplaun loptonall Gefitimb 280 66 Ind: osplatn basad 22 11 21 125 M5
mig'ol
M Arderson 48 Carbopdating Erlctinib 160 63 Consol carbonlating hlS M5 E 26 2
Canger paclitaxe rngd paclitaxel
Camear®
University of Porthh 23 Carboplatin Gefitinib 2800 74 Ind: carboplating 18:5 19 NS 16 20
Caraling™ pachitaxe rngd paclitaxel,
inneiecan
Postulate:

Continuous EGFR- TKI exposure results in cell cycle arrest at G1,

reducing the efficacy of chemo
Salamaetal , JGO 2013
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Concurrent Cetuximab

(gl

Table 3. Selected Phese | Studies of Cetuwamab Deliversd Concurrently With Chemaradiothesepy for NSCLC

03
Adverse Events (%) 18
Mo, of EGFR RT Esophagitis  Neutropenia  Response  Median Month 1-Year 2-Year
Swdy  Patients Concwremt  Inhibition Gy} IndConsel  Grades 34 Grades 34 Rate (%] Imonthsl (%) (%) (%
RIOG(324™ 87  Carboplatin, Cefwemeb €3 Consel: carboplatin, 7 20al 62 22,7 49.3%
paclitaxel paclitzel hematologic)
CALGB 304077 53 Carbopletin,  Cetwamab 70 Consal: 13 53 1 %2
nematraxad pemetraxad
(Randomised) g pupinrin  Hong 0 Consal: 18 0 noon2 %®
pematraxad pemetraxed
NKJ 51 Cisplatin (dally) Cetwemab 66 None NS NS N§ hS T8
51 Cisplatin (daily] Nona 6 Nane NS NS hS NS 72

Salama et al , JCO 2013
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Cuidefines on chemoradioterapy masagement of locally advanced non-small cell lung cancer (NSLLC)

Some Format and process  Publication  Becommseadations Rebmnoes: Level of

date evidence

Amnerican Socisty Cuidedime, Lisrabare - 2004 Chememdiation better than {510 Mor graded
of Clinical Pevew by expen rad e dline, Consses on
Dnoalagy 8] pang Ewc b o cpdes of caemacherapy.

N0 sEarémnd with respect 1o
concument versus sequestial
timing of racliation.

Intematoeal Asocation  Consensus repot— 2003 Chemoadotherapy & fandad Mone ik
for the Studyof Lung EXPRIT CRion of care. Two fixEhree oydes of listedd mraded
Cancer [T1] Ho formal cwmetherapy. Comcurrant

systematic radiotherapy recommended,
process bt cam be 3t cycle for
later — evidence uncertain

Aastraan Natweal Cuideline: Bremal — 200M Comnmrent chemoradstion with {515 bewed 2
Fealik and process af review cisgplatin for NSCLE betrer thae of
odicE Resoarch and dimelopment Crestment anen sequestially
Coami] peactice
gusdelines |14

England amd Wales National - Guidefine, Fosmal - 2005 seqeental chemoradiation better {57] Lewed 1+
Instizute for Heakh [rocess thar radintierapy akine.
and Chizical Excellence  of meview and Evidence For concurment
padelines | 1G] development Ehegapy suggestve of benefit,

bl mature data awassl.

Stsh Intercollegate Cuideding Fomeal - 205 Chemoeadation better i [6,7] Lewd 14+

Cuidelines Negwork |17])  progess of rafictherapy one a Landard
Ienew ang fractiomaton, but issue of sequentia
development Vs TNt adintherapy

uneesalved — needs furtier rescanch

Cancer Care Datanin Practice  Guideling, A6 Chemomciation better than [3R13] Mot graded
Ccelines [12] Likemature review, radiceherapy aone, Sarvival advastae

Tormal sys1Emanc B0 cancurent over sequenizil

prociss nd Ereatment, bt with inereased toiiciry.

wide review Sequential treatment recommended
il borderfime fi.

American Coflege of (hest. Guideling. Lisrabure 2007 Concwrent chemoradiation PR3 Lewd 1.'R -
Piyscans teatment ol review. Standardised recoanmended for good ou rke, |In|C3.| .
NUCLC LA and ND 18] process for perfonmance st patients Oncolo Ew-ls

recoanmendations !



Chemoradiation lung- Tips

*Ensure a negative met work
up

« Each patient has unique
comorbidities

All lllA's and 1lIB’s not the
same

simit'y 20, ek out
If CI \ W &).oractory
2 urfis



RT Dose escalation in emoradia

» RTOG 0617 — Randomised study to see the role of
dose escalation and cetuximab

» Newly diagnhosen stage Il NSCLC, ECOG 0-1 PS
» Nov 2007-June 2011, 464 pts accrued

»0OS at 12 m 81% (60 Gy arm) vs 74% (74 Gy arm)
(p=0.02)

» Median survival - 21.7 m (60 Gy arm) vs 20.7 m
(74Gy arm), Toxicity nearly similar in both arms

» To look for : Possible benefit of cetuximab once data
matures

$ Fortis



Altered fractionation strategies

» Hyperfractionation (smaller doses per fraction)
» Acceleration (reduced treatment time)

» CHART (smaller doses per fraction+ reduced
treatment time)

$ Fortis



Altered fractionation strategies

Clinkcal Onoology 24 (2012) S56--5&8

Conmens lises avallsba 8t SciVearss Scamnta i ract

Clinical Oncology

journal homaepage: www.clinicaloncolegyoenline.nat

Overview
Stereotactic Conformal Radiotherapy in Non-small Cell Lung Cancer — An
Overview

A, Munshi®, B Krishnatry, 5 Banerjee. |.P. Agarwal
Depepreend of Badiarian Ovncdogy, Turd Merrorval Hospleal, Mumbal, Indis

Received 3 Aupgust A1 recwnveed im o revised e 7 Febmuary 301107, accephed 27 Sarcls 3013

Ahstract

Sreremaclc conbormel rmdiotherapy is an established wohnigue In creadng cranlal lesions ard has made signblicant inreads o die crearmeent of exracramial sites
a5 well Eardy stage mon-small cell lung cancer is one such site, This overview assesses the results that hawe been achisved with stercotacric conformal
rad icthierapy in non-small cell lung cancer s far and compares itz efcacy with surgical amd other non-surgical modalities

o A2 The Baval College oF Badiologisns, Publisbes) Iy Elevier Lid, A1 raghts e s pved,

Sy weordsr Carcimeana ; lung; radiotherapsy; servols b

» Moderate hypofractionation combined with
concurrent chemotherapy tested in phase |l studies

» (Cho et al, IJROBP 2009, Maguire et al, JCO 2011)
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SCLC
¢ N

Limited Stage Extensive disease
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Limited stage disease

Options
' l

Neoadjuvant
chemotherapy followed
by chemoradiation

Upfront Chemoradiation
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SCLC — Evolution of treatment

Seconddine ]
Concurrent Hyperfractionated
- chemotherapy .
chemoradiation . radioptherapy
with topotecan
for LD
Prophylactic Prophylactic
Radiation Cyclophosphamide Cisplatin-based cranial iradiation cranial iradiation
Surgery therapy based chemctherapy chemotherapy (LD) (ED)
1920s 1960s 1970s 1980s 1990s 2000s
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Limited stage disease

» Chemoradiation

» Cisplatinum/etoposide most commonly used
concurrently

» Doses upto 54 Gray in conventional fractionation

» Altered fraction (hyperfractionation) tested in some
randomised trials (suggestion of more benefit at the
cost of increased toxicity)
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CEV vs EP

Cisplatin and Etoposide Regimen Is Superior to
Cyclophosphamide, Epirubicin, and Vinceristine Regimen in
Small-Cell Lung Cancer: Results From a Randomized Phase III
Trial With 5 Years’ Follow-Up

By Stein Sundstrem, Roy M. Bremnes, Stein Kaasa, UIf Aasebg, Reidulv Hatlevoll, Ragnar Dahle, MNils Boye, Mari Wang,
Tor Vigander, Jan Vilsvik, Eva Skovlund, Einar Hannisdal, and Steinar Aamdal for the Norwegian Lung Cancer Study Group

1.0

4

436 eligible patients $ ':jl
Randomized to chemotherapy with EP £
(n =218) or CEV (n = 218) £ 3

|
Among LD patients, median survival i | e
time was 14.5 months (EP) versus ’ * “ * * ®
9.7 months (CEV) Time (mont)

Fig 2. Owerall survival of LD-5CLC patients (M = 214] according fo frectment
am [P = .0001). CEV [dashed linel, n = 109; EP [solid line], n = 105.
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CAV vs EP

» Three randomized trials have compared EP to CAV
- Fukuoka M, J Natl Cancer Inst 1991;83:855
- Roth BJ, J Clin Oncol 1992;10:282
- Sundstrom S, J Clin Oncol 2002;20:4665
» Less myelosuppression occurred with EP

» With radiation, patients experienced less esophagitis and interstitial
pneumonitis

» EP overall produced a better median (14.5 vs. 9.7 months) and 5-year
(10% vs. 3%) survival for patients with limited disease

» There was no difference in survival between the arms for patients with
extensive disease
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Carboplatin- or Cisplatin-Based Chemotherapy in
First-Line Treatment of Small-Cell Lung Cancer: The
COCIS Meta-Analysis of Individual Patient Data

Talln 3 Touicity
F'?jie::r_q Ay Grade Severe Toxeity [grade = 3|
(]
Toscity  Claplatin Carboplatin Bxac a1 o Cisplatin Carboplatin Exact 1 da
Tax ey Inlars&t om |y %) JH a5% 1 '\ Hernogenaly %5y 3] aA 5%, i = Harioge rely

Leucapang 655 74 7 1.22 [LBT 1o 188 387 = 1 34 a4 A6 D6EF w137 .BB3 =, 0HJ1
Meulroperis 1G58 Ba a0 1.ED DLET 12 52 177 Aoy B4 1z 1.74 1407 mEBEE 03 9oy
Ararmia 51z A a5 172 085 1o 3203 (9 48 G 25 193 1121283 41 =0
Flatalats iz 39 1 438 2EImEdd < 00 = [H 14 42 478 2881 19 <0l = [HN
hlau-sea.'m:m'.lng Goh | 12 I B3 LGS 0T o 0esd 013 012 & 3 a3 27112111 JH3E 2
Slomatis E&E 25 21 0./ 0B2w117 pit (5t 1 = 1 024 4 a3 3F 320 fa e e
Digrrtiza 458 15 22 1.23 078 o 200 415 BEd 2 2 (e85 4181640 880 855
Constipation 230 39 51 188 02 0273 i At 3 & 161 #385iaTd48 749 Iy
Heuminscity 416 15 F 0.29 074 ta 68 =< .00 243 1 =1 035 M wmr2T  BEY e e
Fenal ooy 4156 1 024 D78 oG] < 00 JBF 15 5 023 4 wmAFe 361 Bk
Tinde daaths H5E — - - — — 15 .6 080 £13wmE I8 .TEQ o1
Abbraviation: 0F, odus ratia,
*Exaca taxt statified by jrial
tExac: ta st for hormogeansity of odds ratios

« Carboplatin-containing chemotherapy is associated with more
myelosuppression

« Patients treated with cisplatin had significantly more
nausea/vomiting, neurotoxicity, and renal toxicity.
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Table 1. Sclect phase 11 tnals of chemotherapy in L§-5CLC

Thoracic radiotherapy

Median survival 2-yr O5

Study " Chemotherapy Treatment Start time {mos) rate (%)
Levitan et al. [56] 31 EP + paclitaxel 45 Gy QD Cycle | 2.3 47%
Ettinger et al. [39] a3 EP + pachitaxel 45 Gy QD Cycle | 24.7 55%
Horn et al. [61] 61 EP + paclitaxel 63 Gy QD Cycle 3 15.7 244,
Bremnes et al. [62] 39 EP + pachitaxel 42 Gy QD Cycle 3 21 33%
Bass et al. [533] 37 ChE + paclitaxel 45 Gy QD Cycle 2 195 47%:
Woo et al. [57] 4 EP + ifosfamide 40 Gy QD Cycle | 22.5 NR
Hanna et al. [60] 53 EP + ifosfamide 45 Gy QD Cycle | T3 36%
Glisson et al. [58] 67 EP + ifosfamide 45 Gy BID Cycle | 23,7 S0%
Kubota et al. [63] 30 BP + 1P 45 Gy BID Cycle 1 20.2 41%
Mitsuoka et al. [64] 51 EP + IP* 45 Gy BID Cycle | NR 51%
Miller et al. [65] 63 ET + paclitaxel — ChE 70 Gy QD Cycle 3 20 35%
Le et al. [66] 68 EP + TPZ - EP 61 Gy QD Cycle 1 21 NR

"Patients received concurrent chemoradiotherapy with EP followed by 1P,

"Paticnts received two cycles of chemotherapy followed by concurrent chemoradiotherapy with Ch.
“Patients received concurrent chemnradmﬂlempy with EP plus TPZ followed by chemotherapy with EP. Trial was closed
early as a result of excess toxicity for TPZ in the head and neck tnal

Abbreviations: BID, twice daily; ChE, carboplatin and etoposide; EP, cisplatin and etoposide; ET, etoposide and topotecan:
[P, cisplatin and irinotecan; LS-SCLC, limited- -stage small cell lung cancer; NR, not reported; 08, overall survival; QD,
daily; TPZ. tirapazamine.
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Radiotherapy (CT vs. CT-RT)

1618 THE NEW ENGLAND JOURNAL OF MEDICINE Dec. 3, 1992

A META-ANALYSIS OF THORACIC RADIOTHERAPY FOR SMALL-CELL LUNG CANCER
Jean-Pierke Picnon, M. D., Roprico Arriacapa, MDY, Damier C. Iupe, M.D., Davio H. Jousson, M.D.,

100
. Mir. Dtk M. Erdimded ~t
v' 13 trials teal CT+AT €T ©-E veance 10T + RT-CT)
Bl i
v’ 2140 pts. Copmhigen ool SRG0 TATE 112 M 4o
Ty i
if;‘ ol v 5.49% 3 yr Sycnary {Pessmreha) 44ds 4843 -AZ BT e
E . HEI {Bunn) 448 48 -B8 2ea - S e
T survival SECHD | (Brer) NS e 1z s —E-
41 4 i London BBl PATS 78 —aF
3 improvement it a3 :
SO i) LS ] A 218 - —-
o EAHK [hoas) 1T R T TS nE &8 —
e LUigpeals {ou) b, R 1 b -4% 125 —-.—:--r.-.-.—.
; Cramomnary CALGE (Porry) mrEsz 1AM -3 e -
L} T T L} T 1
a 5 2 . B0 {Criech| !
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Radiotherapy (CT vs. CT-RT)

Does thoracic irradiation improve survival and local
control in limited-stage small-cellcarcinoma of the
lung? A meta-analysis.

Warde P, Payne D. J Clin Oncol 1992; 10(6):890-895.

» The risk difference method showed that RT improved 2-year
survival by 5.4% (95% CI,1.1%-9.7%).

» Intrathoracic tumor control was improved by 25.3% (95%Cl,
16.5%-34.1%)

» This meta-analysis shows a small but significant improvement in
survival and a major improvement in tumor control in the thorax
inpatients receiving TRT.

» However, this is achieved at the cost of a small increase in
treatment-related mortality.

$ Fortis



Sequential vs. Concurrent CIRT

Phase III Study of Concurrent Versus Sequential Thoracic
Radiotherapy in Combination With Cisplatin and
Etoposide for Limited-Stage Small-Cell Lung Cancer:
Results of the Japan Clinical Oncology Group Study 92104

By Minoru Takodo, Masahire Fukuoka, Mosooki Kowaohara, Takohiko Sugiure, Akiro Yokoyoma, Soichire Yokoto,
Jaurnal of Clinical Oncalogy, Vel 20, Mo 14 (Juy 15), 2002: pp 3054-3060

DOk 100200/ 0200212071 -ﬂa\
20 4 P=0.097
= N=231 a2 N
= 4 cyc_les P+E with concurrent 3% o o concurment chomeradiotherapy
RT with cycle 1 OR g~ \\g&k
sequential RT after cycle 4 T e e
» RT-45 Gy/3 wks, 1.5 Gy e 3 2 3 &+ 5 & 7 a s
b.i.d o vear
mﬂlmmmmpy 114 B3 41 24 23 21 14 7 3 2
Concurten shemoradictharapy . 114 BE &3 34 28 28 N 12 3 2

» Underpowered
» tendency for improved survival (median 27 vs. 20 months; p< .10) with

concurrent treatment.
» significant increase in Grade 3 or greater leukopenia (85% vs.54%)

» similar rates of Grade 3 esophagitis in both arms
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REFPODRT

Time Between the First Day of Chemotherapy and the Last
Day of Chest Radiation Is the Most Important Predictor of

Survival in Limited-Disease Small-Cell Lung Cancer

Dirk De Ruysscher, Madelon Pijls-Johannesma, Soren M. Bentzen, André Minken, Rinus Wanders,
Ludy Lutgens, Monique Hochstenbag, Liesbeth Boersma, Bradly Wouters, Guido Lammering,
Johan Vansteenkiste, and Philippe Lambin

» The SER (time from start of any intervention to end of RT)
was the most important predictor of outcome.

» There was a significantly higher 5-year survival rate in the
shorter SER arms (relative risk -0.62; 95% ClI, 0.49 to
0.80;P<.0003),which was more than 20% when the SER
was less than 30 days (upper bound of 95% CI, 90days).

» A low SER was associated with a higher incidence of
severe esophagitis (RR-0.55; 95%,ClI, 0.42 to

073:P<.0001). fl Fortis



Remember!

» PCI to be given in all cases of SCLC (limted stage)
after completion of chemoradiation

» PCl also to be given in all responders of extensive
stage SCLC

» PCI has been demonstrated to have overall survival
benefit in both these scenarios in randomised
controlled trials

$ Fortis



. MODERN
Ancient RADIOTHERAPY

radiotherapy
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Evolution of RT

» Conventional 2 dimensional approaches

» 3DCRT (3 dimensional conformal radiotherapy)
» Intensity modulated radiotherapy(IMRT)
» Image guided radiotherapy (IGRT)

> 4 D treatments
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A “Normal” Treatment plan

© Dr Anusheel Munshi
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The effect of motion

© Dr Anusheel Munshi
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The principle of Gating

© Dr Anusheel Munshi
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Volumetric matching
(Judicious use of IGRT)

© Dr Anusheel Munshi
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Evolution of Radiation Oncolog
Gun but a blurred targe

EPESPtis

?

Munshi A, JCRT 2010



Chemoradiation lung- Problems

» Acute and delayed
toxicity

* Pneumonitis
» Esophagitis

* Myelosupression

 Treatment related
mortality

__ _hs



Critical guestions for. chemoradiation

» Should we dose escalate with CTRT

»Can we combine altered fractionation
schedules with chemoradiation

»Can SBRT be given after NACT
NACTRT in NSCLC

»How can we further reduce the side
effects of RT

»\What about chemoradiation In
elderly/Low PS patients

$ Fortis



Conclusions

» Concurrent CTRT is the gold standard of care in
Stage Il NSCLC and Limited stage SCLC

» Treatment feasability and compliance is one of the
prominent issues

» Largest evidence for cisplat/etoposide and
cisplat/vinorelbine (and now pacli/carbo)

» Consolidation chemotherapy after CTRT is under
further scrutinty

» Better to identify and exclude very high-risk patients
from CTRT
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