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Case

57 yo woman with 35 pack year smoking history 

presented with persistent cough and rash

Chest x-ray showed a large left upper lobe/left hilar

mass and CT of the chest showed a 8.3 cm left upper 

lobe mass and severe emphysema

Endobronchial biopsy demonstrated small cell 

carcinoma

CT/PET negative for metastatic disease

MRI of the brain showed multiple (at least 5) scattered 

brain lesions



Case

Tx
- WBRT 30 Gy in 10 fx completed first
- Cis/etoposide x 4 cycles following WBRT
- Restaging PET/CT showed interval decrease in size of 

the lung mass without new metastases
- Repeat MRI negative
- Split course lung RT to 5500 cGy (20 Fx total)
- Repeat MRI in several months later demonstrated 8 new 

brain lesions as well as an enhancing lesion in the 
cervical spinal cord C2-3

- Stereotactic RT  - 500 x 5 to new brain lesions 
- Opposed laterals to the C2-3 lesion 300 cGy x 10



Epidemiology



Staging: officially AJCC but . . . 



Stage Distribution and Survival



ES-SCLC 



Treatment Overview 
Limited stage disease

Concurrent chemoRT –

cisplatin/etoposide 4 

cycles w/ thoracic RT 

(TRT) starting during 

cycle 1 or 2

RT dose 45 Gy in 1.5 Gy 

fx BID

 If CR or near-CR 

achieved PCI 

Extensive stage disease

Upfront chemotherapy 

with cisplatin/etoposide 

+/- palliative RT 

For patients with good 

response, consider PCI

 If brain metastases at 

presentation WBRT is 

standard



Extensive Stage
 Jeremic et al. – 210 patients 

with extensive stage SCLC 

tx with cis/etoposide x 3 with 

local PR/CR and distant CR 

randomized to accelerated 

hyperfractionated RT (54 

Gy/ 1.5 BID) with chemo vs

4 cycles chemo alone

ChemoRT improved 5 yr OS 

(9.1 vs. 3.7%, p=0.041) and 

MS (17 vs. 11 mos)

JCO 1999



Slotman TRT trial – Lancet 2014

PCI:  20/5, 25/10, 

30/10-12-15



Slotman TRT trial – Lancet 2014

Median OS 8 months in both 

groups



Slotman TRT Trial – Lancet 2014



RTOG 0937 - PCI vs. PCI + TRT for 

ES-SCLC 





Differences between ES-SCLC TRT trials

0937 Protocol – No OS Δ

ES, no brain mets, 1-4 

non-CNS metastatic 

lesions

Completed 4-6 cycles of 

plat-based chemo

No s/s of CNS mets

Negative Brain MRI

CT or PETCT after 

chemo 

- PR or CR in >= 1 site 

TRT: 45 Gy in 15 

PCI: 25 Gy in 10 

Slotman Lancet 2015 – OS Δ

ES – disease beyond 

hemithorax, hilar, 

mediastinal, SClav nodes

Any response to 4-6 

cycles of C/E

No CLINICAL e/o brain, 

leptomeningeal, pleural 

mets

PCI doses 

- 20 in 5, 25 in 10, 30 in 10, 

12, 15



PCI



PCI – Slotman 2007



PCI trial  Slotman B et al, NEJM 2007



PCI trial  Slotman B et al, NEJM 2007

286 pts with ES-SCLC with PR or CR to 

chemotherapy and no e/o brain 

metastases randomized to PCI vs no 

further tx

PCI reduced 1 yr incidence of 

symptomatic brain metastases (14.6 vs. 

40.4%) and improved OS (27.1 vs. 13.3%)

EORTC



PCI in ES-SCLC



Concerns re: Slotman PCI – NEJM 2007 

Lack of imaging assessment to confirm 

absence of brain mets at study enrollment

Use of 1st line chemo other than platinum 

(they let hospitals decide chemo)

Lack of follow-up imaging assessment for 

BM (also left this to hospitals)

Various radiation doses/fractionation in 

PCI treatment arm 



JAPANESE PCI TRIAL presented at ASCO 2014, 

NOT PUBLISHED







Japanese PCI trial - Results

 In July 2013, a preplanned interim analysis was conducted for the survival data of 163 pts from 
41 centers

 The study was terminated because of futility; with a median follow-up of 9.4 months and 111 
observed deaths, 

- median OS was 10.1 months for PCI (n=84

- and 15.1 months for Obs (n=79), 

- (HR=1.38, 95%CI= 0.95-2.01; stratified log-rank test, P=0.091)

 Bayesian predictive probability of showing superiority of PCI over Obs was 0.01%

 PCI significantly reduced the risk of BM as compared to Obs (32.4% vs 58.0% at 12 months; 
Gray’s test, P<0.001)

 PFS was comparable between the two arms (median, 2.2 vs. 2.4 months; HR=1.12, 
95%CI=0.82-1.54)

 No significant difference in AEs greater than Grade 2 was observed between the two arms 

 Conclusions: PCI after response to chemotherapy had a negative impact on OS in pts with ED-
SCLC. Clinical trial information: 000001755
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Japanese trial vs Slotman PCI 

 From March 2009, pts with ED-SCLC who had any response to first-

line platinum doublet chemotherapy were randomized to either PCI 

(25Gy/10 fractions) or observation (Obs) alone

 The patients were required to prove the absence of BM by MRI prior 

to enrollment

 The primary endpoint was OS and a planned sample size of 330 was 

determined to detect the hazard ratio (HR) of 0.75 at a significance 

level of 0.05 and a power of 80%

 Secondary endpoints included time to BM (evaluated every 3 months 

by imaging), progression-free survival (PFS), and adverse effects 

(AEs)



Treatment Volumes --



RTOG 0937 – treatment planning/target volumes 

GTV – post chemo imaging

- Lymph nodes if > 1 cm or PET positive

- Separate GTVS for each extra-cranial site

CTV – GTV + 0.5 recommended

- GTV plus 0 – 1 cm allowed

PTV – “in most cases CTV + 1.5 cm=PTV” 

- May reduce to 0.5 if breath hold or gating or ITV 

approach used to eefine GV with 4dCT 

3DCRT

- IMRT allowed



Dose Constraints 



ES – SCLC Take Home Messages 

Extensive Stage:

- Double platinum-based chemotherapy

- In patient, with a response , consider thoracic radiotherapy 

with PCI (maybe not PCI after Japenese trial published) 

Limited Stage: 

- Chemotherapy (with early RT)

- Several reasonable radiation fractionations

• 45/30 BID, 70/35 (CALGB), 60/30, 40/15 (NCIC BR-6) 

- PCI in responders 



Prophylactic Cranial Irradiation Overview Collaborative Group

 PMID 10441603 -- "Prophylactic cranial irradiation for patients with small-cell 

lung cancer in complete remission. Prophylactic Cranial Irradiation Overview 

Collaborative Group." (Auperin A, N Engl J Med. 1999 Aug 12;341(7):476-

84.) 

- Meta-analysis. Individual data of 987 patients from 7 randomized trials. Patients 

with complete remission. Extensive disease in 12-17%.

- Outcome: 3-year OS PCI+ 21% vs. PCI- 15% (absolute benefit 5%, SS). 3-year 

LC 33% vs. 59% (SS). DFS also improved

- RT dose: larger doses (8 Gy, 24-25 Gy, 30 Gy, 36-40 Gy) led to greater decrease 

in risk of mets, but no impact on survival

- Timing: decreased risk of mets with earlier administration after induction chemo

- Conclusion: PCI improves overall survival, DFS and control of brain metastases

- Critique: 4/7 trials had <100 patients, ~14% had extensive disease, dose-

fractionation not uniform

https://www.ncbi.nlm.nih.gov/pubmed/10441603?dopt=Abstract

