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Objectives:

e Toreview the role of radiation in management of SCLC
* To review pertinent clinical trials

* To discuss some controversies in RT for SCLC



Small cell lung cancer

Originates from neuroendocrine cell

Represents 10-15% of all lung cancer

Strongly linked to smoking

Clinically very aggressive with early development of metastases
Highly sensitive to chemotherapy and radiation

Very high relapse rate



LS-SCLC

Confined to a single radiation port

Ipsilateral mediastinal or supraclavicular lvmph
nodes

Contralateral mediastinal or supraclavicular
lymph nodes

Ipsilateral pleural effusions (benign or malignant)

ES-SCLC
Not confined to a single radiation port
Metastatic disease




The role of radiation therapy for limited small cell lung caner



This is uncommon!



Early-Stage LS-SCLC (T1-T2NOMO)

Surgical resection with lobectomy and mediastinal nodal sampling is recommended
as the preferred local therapy

For medically inoperable cT1-2 NO patients, concurrent CRT has been the historical
standard.

Ablative radiotherapy (SABR) is increasingly being utilized for well-staged medically
inoperable SCLC patients.
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Cumulative experience from

24 institutions to examine the survival
outcomes, toxicities, and patterns of
failure after SABR


















Conclusions:

* From the present multi-institutional experience of SABR for T1-T2NO SCLC

patients, the largest to date
 SABR s a safe and effective treatment modality, especially when combined

with chemotherapy
e This paradigm can offer very high LC and relatively high DFS and DSS
* The OS appears numerically similar to that of previously published surgical

series for operable patients












Sequence and Timing of TRT and Chemotherapy






CONCLUSION:

This study strongly suggests that cisplatin plus etoposide and concurrent
radiotherapy is more effective for the treatment of LS-SCLC than cisplatin plus
etoposide and sequential radiotherapy.










Conclusions:

There are indications that the 5-year survival rates of patients with LS-SCLC are in
favor of early chest radiotherapy, with a significant difference if the overall
treatment time of chest radiation is less than 30 days.



Impact of during of radiation (package time)












Conclusion:

‘Earlier or shorter’ delivery of thoracic
radiotherapy with planned CT significantly
improves 5-year overall survival at the expense of
more acute toxicity, especially esophagitis.

Shorter period (<30 days) between the start of any treatment until the end of
radiotherapy (SER) was shown to predict better 5-year OS, with decrease of 1.83%
was shown for each week of SER extension beyond 30 days (20% improvement in 5-
year OS if SER<30 days).



Conclusions:

In more advanced LS-SCLC (clinical Stage lI-lll), concurrent
CRT is the current standard of care.

Concurrent CRT where RT starts with an early cycle (1st or
2nd) of chemotherapy is more effective compared to
delayed-start RT or sequential CRT.

Early TRT yielded better survival compared to delayed TRT
(e.g., at cycle 4 of chemotherapy) in 2 meta-analyses.

Shorter duration of TRT is more effective than protracted
TRT



Optimal Dose and Fractionation?






Intergroup 0096 prospective randomized controlled trial



The current standard of care of thoracic CRT dose fractionation was
established in the landmark Intergroup 0096 prospective randomized
controlled trial which demonstrated superiority of concurrent BID TRT

Despite the superiority with BID fractionation, it has not been widely adapted
universally for reasons:

* Inconvenience of BID treatments

* Increased toxicity (perceived?)

* A common criticism of this trial that the QD TRT arm employed a lower
biologically equivalent dose (BED) compared to the BID fractionation



Selected trials of chemoradiation for LS-SCLC comparing 45 Gy/30 fractions BID regimen with QD TRT regimens.




Lancet Oncol 2017; 18: 1116-25






QD TRT did not improve OS in patients with LD-SCLC
compared with BID TRT when given concurrently with
chemotherapy.

* Both acute and late toxicities were similar and lower than
expected with both regimens

OS with both regimens were higher than the survival results
reported in the Intergroup 0096 study.

In CONVERT, 2-year survival for BID and QD TRT was 56%
and 51%, vs 47% and 41% in the Intergroup 0096
study




Conclusion:

e BID TRT should continue to be considered standard-of-care.

* Furthermore, BID TRT concurrently with chemotherapy is well
tolerated, with better compliance and shorter treatment time than
QD treatment.

* From a pragmatic perspective, QD TRT could be considered when
delivery of BID TRT is impossible because of departmental logistics or
patient choice.



What about dose escalation



J Clin Oncol 41:2394-2402. © 2023 by American Society of Clinical Oncology






CONCLUSION:

45Gy twice-daily radiotherapy remains the
standard of care



Volume 22, Issue 3p321-331March 2021



*Between May 2014 and June 2018, a total of 90 patients were randomized to the
high-dose (n=45) or standard-dose (n=45) group.

*The median follow-up was 42 months.

*The 2-year OS rate was significantly higher in the high-dose group compared with
the standard-dose group (56% vs. 33%; HR 0.51, 95% confidence interval 0.28—-
0.91).

*The 2-year PFS rate was also higher in the high-dose group (39% vs. 20%; HR 0.61,
95% confidence interval 0.36—1.04).

*There was no significant difference in toxicity or quality of life between the two
groups.

PFS: median 18 months 2y 0S:74% vs 48% (p=0.0005),

vs 10 months in favor median OS 37 vs 23 mos (p=0.012 in
of 60 Gy (p=0.13) favor of 60Gy).

Conclusion:

High-dose regimen of 60Gy in 40 fractions resulted in a
substantial survival improvement without increased
toxicity, suggesting that this regimen may be a more
effective treatment option for patients with limited
stage small-cell lung cancer.

A game changer?!



To assess the efficacy and safety of high-dose, hyperfractionated thoracic
radiotherapy of 54 Gy in 30 fractions compared with standard dose (45 Gy in
30 fractions) as a first-line treatment for LS-SCLC.




Prophylactic Cranial Irradiation (PCI) in LS-SCLC

Brain metastases (BM) are the most common mode of
distant spread in SCLC, with a reported 2-year incidence
of approximately 50% among patients not receiving PClI






1.0

ol The relative risk of death in the group assigned to

0.8 prophylactic cranial irradiation was 0.84 (95 percent

0.7 . . . .
= gl confidence interval, 0.73 to 0.97), and the relative risk of
2 . .. .
2 gj brain metastasis in this group was 0.46 (95 percent
U) " 0 . . .

0.3 confidence interval, 0.38 to 0.57), as compared with the

] — control group.

o No PCI

0.0 T T T T T T T 1

Absolute OS benefit of PCl timated to be 5.4% at
Years since Randomization Solute enerit o was estimate O D€ >.4% 4

No. AT Risk 3 yea rS.
No PCl 461 224 103 61 a4 34 23 19 15
PCI 526 278 138 101 68 52 40 29 17
B Prophylactic cranial irradiation improves both overall survival and
101 33.3% Vs. 58.6% disease-free survival among patients with small-cell lung cancer in
S 0.9+ p<0.001 complete remission.
2 084
® 074
= No PCI
= 064 I
§ os. :
m 2 .
5 041 i PCi Based on current data, surgically resected p-Stage | SCLC
® 0.3 . ] .
€ 0ol patients aside, PCl should be offered for all LS-SCLC patients
2 .
2 0N treated with reasonable performance status and no

00 L] I L] 1 L] 1 T 1 . . .

o 1 2 3 4 5 6 7 8 contraindications
Years since Randomization

No. AT Risk
No PCl 457 171 88 67 141 32 21 18 14

PCI 524 248 133 96 66 52 40 29 17



The trials in the Auperin meta-analysis were conducted in era prior to the
routine use of brain magnetic resonance imaging (MRI) in staging, with CT
or clinical neurologic symptoms used to screen for BM prior to PClI

A proportion may have had BM detected. These patients, therefore,
would have received whole brain radiation therapy (WBRT) for
undetected, subclinical BM instead of PCI.



ARM I: Patients undergo conventional or hippocampal
avoidance PCl over 20 minutes 5 days per week for 2 weeks.
Patients also undergo MRl scan at 3, 6,9, 12, 18, and 24
months.

ARM lI: Patients undergo MRl scan at 3,6, 9, 12, 18, and 24
months.



It is important to weigh the potential benefits and risks of PCl in the context
of individual patient characteristics and preferences. Strategies for reducing
neurotoxicity risk, such as lower radiation doses or hippocampus-sparing

techniques, are actively being investigated.
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CONCLUSION:
HA-PCI better preserves cognitive function in patients with SCLC. No differences
were observed in brain failure, OS, and QoL compared with standard PClI







Conclusion:

* HA-PCI reduces hippocampal atrophy compared to regular PClI whereas both techniques are
associated with considerable brain injury as shown by various MRI indices.

* The neurocognitive benefit of sparing the hippocampus in the context of PCl is still subject to
debate



























The patients who received PCl had longer absolute OS and PFS than those who did not,
regardless of treatment arm.

Is this going to be a new standard of care?!



Extensive stage small cell lung cancer

 ES_SCLC accounts for 65-70% of all newly diagnosed SCLC

* About 70-90% of patients have residual intrathoracic disease after chemotherapy

* Most of residual disease will progress within the first year



CREST RCT

Clinical Trial :> Lancet: 2015 Jan 3;385(9962):36-42. doi: 10.1016/50140-6736(14)61085-0.

Epub 2014 Sep 14.

Use of thoracic radiotherapy for extensive stage

small-cell lung cancer: a phase 3 randomised

controlled trial

Ben J Slotman 1, Harm van Tinteren 2, John O Praag 2, Joost L Knegjens #, Sherif Y El Sharouni
Matthew Hatton ©, Astrid Keijser T Corinne Faivre-Finn &, Suresh Senan

9

498 randomly assigned

v

249 allocated to thoracic
radiotherapy

2 withdrew consent

247 analysed

ES-SCLC patients with any response to 4—6 cycles of EP were randomized to
either consolidative TRT (with 30 Gy in 10 fractions) and PCl or PCl alone

v

249 allocated to no
thoracic radiotherapy

1 withdrew consent

2448 analysed




Although the primary endpoint of 1-year OS was not significantly different between the groups, on

secondary analysis, 2-year OS was significantly improved in consolidative TRT patients (13 vs. 3%; p = 0.004).

Patients receiving consolidative TRT had a near 50% reduction in intrathoracic progression (43.7 vs. 79.8%; p
< 0.0001) with no significant toxic effects reported



Who may benefit from consolidative TRT?

e Patients with residual intrathoracic disease
e patients with 2 or fewer metastases

 Absence of liver and bone metastasis

Thoracic radiotherapy improves long-term survival. Therefore, thoracic
radiotherapy should be considered for patients with extensive stage small-
cell lung cancer who have responded to chemotherapy.



IMpowerl33









Combining Radiotherapy and Immunotherapy in Patients with
Extensive Stage Small Cell Lung Cancer (NRG-LUOO7, “the
RAPTOR Trial”)



Prophylactic Cranial Irradiation in ES-SCLC

The EORTC trial did not require CNS imaging before randomization, and subsequent imaging was acquired
only for neurologic symptoms.

The Japanese trial mandated CNS imaging before randomization and at 3, 6, 9, 12, 18, and 24 months in
both arms.

Therefore, whereas the EORTC trial included an arm of PCl omission, the Japanese trial included PCl
omission with active MRI surveillance.



Radiosurgery and SCLC

Evaluation of First-line Radiosurgery vs Whole-
Brain Radiotherapy for Small Cell Lung Cancer

Brain Metastases
The FIRE-SCLC Cohort Study

Chad G. Rusthoven, MD'; Masaaki Yamamoto, MD, PhD?; Denise Bernhardt, MD?; et al

» Author Affiliations | Article Information

JAMA Oncol. 2020;6(7):1028-1037. doi:10.1001/jamaoncol.2020.1271



OS and Time to Central Nervous System Progression (TTCP) After First-line SRS



Overall Survival and Time to Central Nervous System Progression (TTCP) After First-line SRS vs WBRT

Conclusion:
First-line SRS is an appropriate treatment option in carefully selected
small cell lung cancer patients with CNS metastasis.









Thank you
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