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Il ruolo della radioterapia
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JCOG-9104 phase lll trial
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Yeaars
Years
No, &t Risk .
Sequential chemaradiotherapy 114 83 41 24 23 21 14 7 3 2 No. at Risk
Concurrent chemoradictherapy 114 86 63 34 28 mon 12 3 2 Sequential chemoradiotherapy 114 43 22 18 13 3 2 1
Concurrent chemaoradiotherapy 114 57 3 29 21 g 4
Overall survival : :
Progression Free survival

Median OS: 27 months (concurrent) vs. 19.7 months (sequential)
p=0.08

Takada M et al. J Clin Oncol, 2002
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TRT Duration SER Med 0S
Trial Years N Chemotherapy TRT (weeks) TRT Start (days)  (months)
INT-0096" 1989-1992 417 PE 45 Gy once daily 5 Cycle 1 33 19
45 Gy twice a day 3 Cycle 1 19° 23
NCCTG"™ 1990-1996 262 PE 50.4 once daily 55 Cycle 4 101 21.9°
48 Gy twice a day split h Cycle 4 93 19.9°
CALGB 9235'° 1993-1999 307 PE 50 Gy once daily 5 Cycle 4 96 206
TamPE 50 Gy once daily 5 Cycle 4 18.4
RTOG 9609°° 1996-1998 55 PET 45 Gy twice a day 3 Cycle 1 19 24.7
ECOG 25967 1997-1998 61 PET 63 Gy 7 Cycle 3 89 15.7
SWOG 9713 1998-1999 87 PE—TC 61 Gy 6.5 Cycle 1 45 17
CALGB 39808*  1999-2000 75 TTpo—CE 70 Gy 7 Cycle 3 89 22.4
SWOG 0222 2003-2006 68 TpzPE—PE 61 Gy 6.5 Cycle 1 45 21
CALGB 30002  2001-2003 65 TETpo—CE 70 Gy 7 Cycle 3 89 20
RTOG 0239°° 2003-2006 72 PE 61.2 Gy CB 5 Cycle 1 33 19
CONVERT® 2008-2013 547 PE 45 Gy twice a day 3 Cycle 2 40 30
66 Gy once daily 6.5 66 25
Scandinavian®’ 2014-2018 170 PE° 45 Gy twice a day 3 Cycle 2 40 226
60 Gy twice a day 4 47 37.2
CALGB 30610 2008-2019 638 PE (81%) 45 Gy twice a day 3 Cycle 1 or 2 19-40 285
RTOG 05387 L2lerd 70 Gy once daily 7 4768 305

Bogart JE et al. J Clin Oncol, 2022



SACRO CUORE
BN L
e -
T =

e ADVANCED RADIATION ONCOLOGY
[Cancer Care Center] DEPARTMENT

INT-0096 trial

DOSE AND FRACTIONATION

Probability of Survival

TREATMENT GROUP 0-20 Mo

Once daily
Twice daily

1.0 =

0.8+

0.6+

0.4+

0.2+

““m:l_'wice—daily

FT

P=0.04 by log-rank test

radiotherapy

™
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Once-daily radiotherapy
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Months
20-40 Mo 40-60 Mo 60-80 Mo
no. of deaths/no. at risk
48/96 15/47 4/21
47/109 7/62 5/42

80

90 100
80-100 Mo

0/5

114

Turrisi AT et al. NEJM, 1999
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{ Once-daily vs. twice-daily TRT: E Once-daily vs. twice-daily TRT:

Which do you prefer? Which is more common with your patients?

Twice Daily
24%
Twice Daily
40%

Once Daily
60%

Once Daily
76%

Farrell MJ et al. Clin Lung Cancer 2019
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CONVERT phase Il trial

RTP after randomisation
RT started on D22 cycle 1
« 3DCRT or IMRT

 No ENI

QA programme

Chemotherapy

4to 6 cycles

» Cisplatin 25mg/m2 D1-3 or
75mg/m2 D1

+ Etoposide 100mg/m2 D1-2

Stratification factors

. Centre

* No. of cycles chemo: 4 vs.6
. PS:0,1vs. 2

DOSE AND FRACTIONATION

multinational, phase lll randomised study
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Twice-daily (BD) thoracic RT
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Registration Restage

Randomisation RT 66Gy/33F/45D == Chemotherapy

Once-daily (OD) thoracic RT Radiotherapy

Faivre-Finn C et al. Lancet oncol, 2017
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CONVERT phase Il trial

A
100 —— Once-daily
s -—- Twice-daily
804
g
E 60
g
S 40-
=
S
20+
HR 118 (95% Cl 0-95-1-45); p=0-14
0 T T T T T T T
Numberatrisk ~ © = 24 36 48 60 72 84
(number censored)
Once-daily 270 202 (5) 134 (6) 88(23) 46(53) 21(75) 7(88) 3(91)
Twice-daily 273 224(3) 151(4) 92(31) 54 (60) 25(85) 6 (104) 2 (107)

Overall survival
Superiority trial: 45 Gy in 30 fractions twice vs. 66 Gy in 33 fractions

Faivre-Finn C et al. Lancet oncol, 2017



High-dose versus standard-dose twice-daily thoracic >%®
radiotherapy for patients with limited stage small-cell lung -

cancer: an open-label, randomised, phase 2 trial 2021

Bjern Henning Grenberg, Kristin Toftaker Killingberg, @ystein Fletten, Odd Terje Brustugun, Kjersti Hornslien, Tesfaye Madebo,
Seppo Wang Langer, Tine Schytte, Jan Nyman, Signe Risum, Georgios Tsakonas, Jens Engleson, Tarje Onseien Halvorsen
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176 enrolled
& patients ineligible for andomisation
3 extensive stage disease
| 2withdrew consent
1 previous thoracic radiotherapy
v
170 randomly assigned
89 assigned to 60 Gy group 81 assigned to 45 Gy group
4 discontinued after first chemotherapy
course
| Lrenal failure
2 cerebral infarctions (1 died)
1 died from myocardial infarction
h 4 ¥
89 received thoracic radiotherapy 77 received thoracic radiotherapy
4 received 45 Gy due to large tumour volume 1 received 60 Gy by mistake
1 received 45 Gy by mistake
89 included in efficacy and toxicity analyses 81 included in efficacy analyses
77 included in toxicity analyses

Primary endpoint

First randomised trial comparing high-dose, twice-daily thoracic RT
60Gy/40# with the established schedule 45 Gy/30#

CHEMOTHERAPY = -> PLATINUM + ETOPOSIDEx4

ENI was not allowed

> 2-year overall survival (A 25%)
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High-dose versus standard-dose twice-daily thoracic
radiotherapy for patients with limited stage small-cell lung
cancer: an open-label, randomised, phase 2 trial

Bjorn Henning Grenberg, Kristin Toftaker Killingberg, @ystein Fletten, Odd Terje Brustugun, Kjersti Hornslien, Tesfaye Madebo,
Seppo Wang Langer, Tine Schytte, Jan Nyman, Signe Risum, Georgios Tsakonas, Jens Engleson, Tarje Onseien Halvorsen

Median follow-up 49 months

Median OS was significantly longer in 60 Gy group

37-2 months vs 22-6 months

A
00—, — B0 Gy
. —45 Gy
1 HR 0-61 (95% Ol 0-41-0-90);
80 S p=0-m2
£
E i
£
5 o
8
20
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0 T T T T
0 12 2 6 B 60
Number at risk ! ! 1
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o0Gy Hafn) 81(0) 6&6(0) 35{14) 1B(26) S{3F)
45Gy Bijo) 65000 30000 2400 14013 5{1)

OS @ 2yrs

74,2%
Vs
48,1%

Median PFS was longer in 60 Gy group
18-6 months vs 10-2 months

100 HE 075 {95% () 0-52-1-09); p=0-13

B0+

-

40

Py s bon-free su reival (%)

0 I I I 1 I
i 12 24 36 4B B0

) Time since baseline (months)
Mumber at risk
(number censored)
oGy 89 (0) 54 (1) 38 (3)
4cGy B1{o) 3B (O) 26 (3}

22{14) 9(26) 0(34)
149 (6} 11{13) 2(21)

> ®
2021
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THORACIC RADIOTHERAPY IN ED SCLC

CREST- phase Il trial

PCl in all patients

1.0 —— Thoracic radiotherapy group
—— Control group

0-8
%‘j 0.6
= OS @ 2 years
£ o4 13% (95% Cl 9-19)

versus
02 3% (95% ClI 2-8; p=0-004)
0 I | ] | 1
0 6 12 18 24 30

Number at risk Time (months)

Thoracic radiotherapy 247 147 67 26 14 7
group
Control group 248 160 61 17 5 1

Radiation dose prescription: 30 Gy in 10 fractions Slotman BJ et al. Lancet. 2014
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RTOG 0937- phase Il trial

4 or fewer metastatic sites

THORACIC RADIOTHERAPY IN ED SCLC

1:07
0.9 1
0.8
o 0.7 1
e 06
E 0.5
a% 0.4
0.3
0.2
0.1+
0.0 | PCI PCI+RT]
PCIl| 42 37 28 20 17
PCI+RT 4|4 BIQ 2{8 2r2 1T?
0 3 6 9 12
Time Since Randomization (Months)
# of Patients Dead Alive Median Survival (95% CI) p value
PCI 42 22 20 15.8 (8.8, 27.6) 0.2080
PCI+RT 44 29 15 13.8 (8.3, 18.0)

Radiation dose prescription: 45 Gy in 15 fractions

Gore ME et al. J Thorac Onc. 2017
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Meta-analysis — Thoracic radiotherapy in ED SCLC

THORACIC RADIOTHERAPY IN ED SCLC

Study TE seTE Hazard Ratio
Slotman 2014 -0.174 0.0972 ——
Jeremic 1999 0329 0.1868 ——

Gore 2017 0.365 0.2874 ™

Fixed effect model -
Random effects model _

Heterogeneity: I° = 52%, v* = 0.0341,p =0.12 |
0.5

—

Weight

Weight

HR 95%-Cl (fixed) (random)

0.840 [0.694;1.016] 72.2%
0.720 [0.499;1.038) 19.5%
1.440 [0.820;2.529] 8.3%

0.852 [0.725; 1.002] 100.0%
0.885 [0.663; 1.181] -

Overall survival

49.9%
31.5%
18.6%

100.0%

Study TE seTE
Slotman 2014 -0.315 0.0906
Jeremic 1999 -0.248 0.1976
Gore 2017

Fixed effect model
Random effects model
Heterogeneity: F=0% 1 =0p=052

-0.580 0.2381 ——=——

Hazard Ratio HR

=
L]
o

-
=

Weight Weight
95%-Cl (fixed) (random)

0.730 [0.611;0872) 738% 73.8%
0.780 [0.530:1.149] 15.5%  15.5%
0560 [0.351:0.893] 10.7%  10.7%

0.717 [0.616; 0.835] 100.0% -
0.717 [0.616; 0.835] = 100.0%

05 1

Progression Free survival

Rathod S et al. Eur J Cancer. 2019
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PCl and LD SCLC

Meta-analysis — PCl in LD

B
Stupy No. or Events/No. ENROLLED
PCI ~vo PCI
UMCC 0/14 5/12
Okayama 5/23 11/23
PCI-85 46/149 87 /151
Danish—NCI 10/27 13/25
UKCCCR-EORTC 46/194 54/120
PCI-88 32/100 44 /111
ECOG-RTOG 4/17 8/15
Total 143/524 222 /457

Brain Metastasis

Test for heterogeneity: X§=9.71, P=0.14

O-E

-2.9
—4.4
—28.7
—-2.3
—18.7
—6.4
-39

—67.2

VARIANCE

1.2
3.8
325
5.7
22.8
18.9
2.6

87.6

Relative Risk

H

}--03-

0.46 (95% Cl,
0.38-0.57)

R

T 1 T T 1
0.0 05 1.0 15 20

PCI No PCI
better better

PCI effect, P<<0.001

Aupérin A et al. NEJM, 1999
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Months
No. at Risk
Control 143 115 58 36 15 3 2 1
Irradiation 143 119 67 44 26 17 11 6

Slotman B et al. NEJM, 2007
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PCl in ED — Phase Il trial

100 — —— Prophylactic cranial irradiation
—— Observation

HR 1-27 (95% Cl 0-96-1.-68);
80 log-rank p=0-094

Overall survival (%)
(¥
=
|

I I I |
. 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Number at risk

(censored)
Prophylacticcranial 113 103 87 69 54 38 28 22 16 12 8 5 5 4 3 3 2

iradiation  (0) (0) (0) (1) @ @) @© 2 @ @ B B3 B @ G 6 (0
Observation 111 107 90 76 58 49 38 29 20 15 12 11 8 6 6 3 2

0 (@ @ @ 2 B & B B 3 @4 G ® @ @ (© (10

Takahashi T et al. Lancet Oncol, 2017
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E 0S for the total SRS and WBRT cohorts Cumulative incidence for TTCP for the total cohort with available
data on CNS control
100 100
Median 8.5 mo (95% Cl, 7.9-9.5) for SRS HR, 0.37 (95% Cl, 0.28-0.50); Fine-Gray P <.001
80 vs 5.2 mo (95% Cl, 4.2-6.7) for WBRT 80
log-rank P <.001
& s
= = SRS
2 604 2 60+
s 3
2 [T >
= } 1 o
T 40 LN & 40
§ % | g WBRT
20 - 20
L1 WBRT
0 L L T T T e 1 O T T T 1
0 12 24 36 48 0 12 24 36 48
0S stratified by 1, 2-4, 5-10, and 211 brain metastases @ Cumulative incidence for TTCP stratified by 1, 2-4, 5-10,
and =11 brain metastases
100 100
No. of metastatic sites
80 1 (median 11 mo) 80
N 2-4 (median 8.7 mo) N
= 5-10 (median 8.0 mo) g
= 601 211 (median 5.5 mo) ‘% 601
> %]
5 LA Ww et
%) (=2l
% 40 g 401 No. of metastatic sites
4 2 1 (median 11.7 mo)
© g 2-4 (median 6.8 mo)
20+ 20+ 5-10 (median 6.1 mo)
>11 (median 4.7 mo)
0 T T ) T 1 07 T T 1
0 12 24 36 48 0 24 36 48
Time, mo Time from treatment, mo

NA At ricls INA Francarad)

Rusthoven CG et al. JAMA Oncol, 2020
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*  Concurrent chemo-radiotherapy is the standard of care for SCLC LD

* Twice daily twice-daily hyperfractionated regimens is still considered
appropriate, despite conventional fractionation is feasible

*  More evidence are coming for the use of consolidative radiotherapy in SCLC
ED with benefit in terms of OS and PFS

* PClin SCLCLD is strongly recommended

* PCl in SCLC ED should be discussed for each patient and MRI surveillance
could be considered as an alternative

*  Combination of IO and thoracic radiotherapy is under investigation



