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Introduction
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• Small-cell lung cancer is highly aggressive, lethal and widely 
metastatic disease

• 15% global lung cancer incidence 
• 7% - 5-year OS

• Recalcitrant disease
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Progress
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Schwendenwein, 2021
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Progress in RT
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1999 2004 2007 2015 2017

Auperin et al
MA Role of PCI

CONVERT trial 
HFRT vs conv RT

Slotman et al
PCI in ES-SCLC

Fried et al
Timing of tRT

Jeremic et al
Role of tRT in ES-SCLC

Gore et al
tRT in ES-SCLC

Takahashi et al
Role of MRI surveillance

Turrisi et al
HFRT vs conv RT

CREST trial
tRT in ES-SCLC
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Evolution of RT in LS-SCLC

• Two meta-analysis showed significant survival advantage with 
addition of radiotherapy to chemotherapy.

• Phase 3 RCT demonstrated that concurrent treatment led to better 
outcomes than sequential

• Early vs Late concurrent RT
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Authors Year Benefit in Overall Survival

Pignon et al 1992 5.4 % (at 3 years)

Warde et al 1992 5.4 % (at 2 years)

14% 
reduction in 

mortality

Pignon, NEJM 1992
Warde, JCO 1992

Median survival

Sequential RT 19.7 months

Concurrent RT 27.2 months

231 pts, 45Gy/3 
weeks
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Evidence
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HFRT in SCLC
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HFRT
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45Gy BID 70Gy QD 61.2Gy CB

2-yr OS 59% 56% 57%

4-yr OS 35% 39% 5-yr: 28%

Median OS 28.7 mo 30.5 mo 32.3 mo

ASCO 2021, 2022
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Lancet Oncology 2021 

• Phase II RCT
• 170 patients
• Primary end point – 2-yr OS
• Standard arm: 45 Gy in 30#
• Test arm: 60 Gy in 40#
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Lancet Oncology 2021 
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Clinical practice of HFRT

• Despite the evidence – poor clinical integration
• High volume centres – scheduling conflicts
• Inconvenient for patients – waiting

• Once daily dose/# 
• US – 85%
• Europe – 60% 
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Radiother Oncol. 2022 Jul;172:140-146. 
doi: 10.1016/j.radonc.2022.01.022. Epub 2022 Jan 29.
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Study conduct

• December 2009 to December 2017
• IRB approved retrospective study
• Inclusion criteria:

• Histologically or cytologically confirmed SCLC
• Age 18 years or older; ECOG 0-1
• Stage I-III according to 2009 TNM classification
• Received twice-daily tRT by IMRT or SIB-IMRT with concurrent chemotherapy
• More than or equal to 2 cycles of chemotherapy

• EP/EC
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RT details

• Target volumes
• GTV – Post chemo primary volume & Pre chemo nodal extent
• CTV – 0.5 cm GTV expansion
• PTV – 0.5 cm CTV expansion

• Dose/fractionation
• IMRT group – 45Gy in 30# BID of 1.5Gy to PTV
• SIB-IMRT group :

• 57 Gy in 30# BID of 1.9 Gy to GTV
• 51 Gy in 30# BID of 1.9 Gy to CTV and 
• 45 Gy in 30# BID of 1.9 Gy to PTV
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Propensity score matching

• 1:1 PSM approach was used according to PS: to  reduce the effects of 
potential confounding factors between groups

• PS was identified by 
• Two demographic variables - sex and age
• Four disease characteristics - laterality, T stage, N stage, and TNM stage, and 
• Three treatment-related covariates - chemo regimens, cycles, and the timing 

of tRT
• Propensity scores were calculated with logistic regression – nearest 

neighbor algorithm
• Primary objective: PFS; Secondary objective: OS, ORR, toxicity
• Time to event calculated for date of diagnosis
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Before PSM

PFS OS
IMRT SIB IMRT SIB

Median 15.4 mo 34.9 mo 30.1 mo 63.4 mo

1-yr 67% 78% 96% 95%

3-yr 26% 46% 45% 63%

5-yr 21% 42% 27% 51%

9-yr 14% 30% 12% 25%
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PFS OS
IMRT SIB IMRT SIB

Median 17.5 mo 34.9 mo 38.5 mo 63.4 mo

1-yr 78% 81% 100% 97%

3-yr 26% 48% 51% 64%

5-yr 18% 44% 31% 52%

9-yr 9% 29% 10% 22%

After PSM
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Results

• Higher RT dose was associated with better PFS
• SIB was associated with better LRR but not DM
• Toxicity
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My take

• Role of RT in SCLC is pivotal, but still evolving
• SCLC serves as the best example to demonstrate the importance of RT 

dose/fractionation on outcomes
• Survival benefit of HFRT vs Conventional RT
• Dose response in SCLC

• HFRT 
• Survival benefit
• Clinical practice remains thin

• Modern technology allows safer use of HFRT
• Onus lies on us to identify suitable, convenient and practical way of 

delivering HFRT in our setup.
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