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SCLC 

 15% of lung cancer 
 60% Extensive Stage Disease (ED) 
 MS 23m for Limited Stage Disease (LD) 
  MS 7-8m for ED 
 20% Brain mets at diagnosis 
 50-80% brain relapse after 2years of CTRT 



The background… 
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To be discussed.. 
Historical evaluation 
Benefits 
Regimen  
Long term neurological toxicities  
Timing 
Candidates 

 



The goal for PCI 

Decreased Brain Relapse 
Improved Survival 
Improved QoL 
Least toxicity 



Earlier studies  
Study  Design  Criteria  Brain 

relapse  
Survival  Neurological 

function 
Remarks 

PCI 85 trial 
Arriagada 
et al.  
(1995) 

RCT 
PCI vs Obs 
(N= 300) 

All stage 
After CR 

2years 
19%  
Vs 
40% 

2yr OS  
29% 
Vs 21% 
(NS) 
 

No difference 41% baseline  
neurological  
dysfunction 

UK 02 trial  
Gregor A et 
al. 
(1997) 

RCT 
PCI 
36Gy/18# 
24Gy/12# 
Obs 
(N =314) 

Limited 
stage 
After CR 

HR 0.44 OS  
HR 0.86 
(NS) 
MFS 
HR  0.75 

No difference 
(1yr F/U) 

40%  
baseline  
neurological 
dysfunction 



Earlier studies 

Davey P et al. Lung Cancer 2015 



PCI in LD 
PCI OCG Meta-analysis (1977-1995) 
7 RCTs (n= 987) [LD 85%] PCI vs Obs (CR on X Ray) 

 30% absolute decrease in brain relapse at  
3years. 

 9% absolute increase in DFS in 3 year DFS 
 OS benefit 6 % in 3years (21 % vs 15%). 
  Consistent benefit among subgroups (Age, PS, LD vs 

ED, and type of induction therapy). 
 Trend of improved OS Brain Control in earlier PCI and 

higher dose. 

Auperin  A et al. NEJM 1999 



PCI OCG Meta-analysis : Auperin  A et al. NEJM 1999 



BMC Meta-analysis (2001) 

 12 RTCs (N= 1547) 
 PCI in post Chemotherapy CR. 
 Decrease of brain metastases incidence 

(HR: 0.48 for all the studies. 
  Improvement of survival (HR: 0.82) in 

patients in CR.  
  Long-term neurotoxicity was not 

adequately described. 

Meert  AP et al. BMC Cancer (2001) 1:5 



SEER database: Retrospective review 
 1988-1997 
 7995 patients 
 Retrospective series  
 Median F/U 13month (1-180m) 

 
 
 
 
 

 Consistent results irrespective of age and stage 
 

 

Arm  2years (%) 5years (%) 10years (%) 

CSS OS CSS OS CSS OS 

PCI 45 42 24 19 17 9 

Control 28 23 15 11 11 6 

Patel S et al. 2009 Cancer 



 



PCI in Limited Stage disease 

 PCI after response to initial therapy is 
strongly recommended. 

 
 Robust data 
 PCI improves Brain Control 
 PCI improves survival  
 No Major neurocognitive dysfunction 



PCI in Extensive Disease 
EORTC 08993-22993 (2007) RCT (n = 143) 
 
 PCI vs Obs (after ANY response to 4/6c CT) 
 No baseline /repeated neuroimaging 
 6 fractionation regimens used (BED 25-39Gy) 
  Lower risk of symptomatic brain metastases (hazard ratio, 

0.27 
 Risk of brain metastases within 1 year was 15 % vs 40 %  
 Median DFS 14.7 wks vs 12 wks.  
 Median OS from 6.7 m vs 5.4 m (after randomization). 
 The 1-year survival rate was 27 vs 13 %. 

Slotman B. et al. N Engl J Med 2007;357:664-72. 



PCI evidence: Subset analysis on ED  

Study  Design  Brain control  Survival  

Arriagada et al.  
1997 

RCT 
(n= 294,19% ED) 

Improved  Improved (NS) 

PCI Meta-analysis 
1999 
Auperin et al. 

7 RCTs 
(n= 987,16%ED) 

Improved 
(HR 0.44) 

Improved  
(HR 0.87) 

BMC Meta-analysis 
2001 
Meert AP et al. 

7 out of 11 RCTs 
(n= 821 all stage) 

Improved  
(HR 0.50) 

Subset analysis 
absent 

SEER database 
2009 
Patel S et al. 

Retrospective  
(n= 7995) 

Improved  CSS,DFS and OS 
improved 



 

2014 ASCO Annual Meeting 



 ED SCLC patient (n = 163) Post Chemo CR (MRI) 
 RCT: 25Gy/10# PCI  vs Obs 
 Primary end point OS 
 Secondary end point BM, PFS, A/E 
 Interim analysis 9.4 months study stopped 
 Risk of Brain Metastasis reduced in PCI. 
 Poorer Median OS  in PCI arm 10.1 vs 

15.1months 
 But PFS similar 
 A/E similar 

Seto T et al. JCO 32 5s 2014 



 



PCI in Extensive Stage 
 Consistent outcome data similar to Limited stage 

disease.  
 Improved Brain Relapse rate. 
 Improve Survival in some trials. 
 Matured data from  Japanese trial  is pending. 

 
  

  PCI after good response to initial 
treatment  is still beneficial .   



PCI after CR/PR  

Study  Design  Inclusion Mode Brain 
control 

Survival 

Arriagada et 
al. 1995 

RCT  
N=300 

All stage  
CR 

CXR , 
Bronchoscopy 

Improved  NS 

Auperin et 
al. 
1995 

Meta analysis 
N = 987 

All stage  
CR 

CXR, CT, 
Bronchoscopy 

HR 0.46 HR 0.84 

BMC 2001 
Meert  AP et 
al. 

Meta-analysis 
N= 1547 

All stage 
CR/PR  

CT Scan All  : HR 0.49 
CR: HR 0.48 

All: HR 
0.94 
CR: HR 
0.84 

Slotman et 
al. 
2007 

RCT 
N =145 

ED 
Any response 

Not 
mentioned  

HR 0.24 OS 
DFS 
improved 



 Non uniform response evaluation criteria. 

 No study separately addressed the issue. 

 Few studies included Partial Responses 

after initial treatment. 

 Benefits in both  Complete and Partial 

response after initial treatment.  



Age  

SEER database Patel S et al. 2009 

Age >60 years significant predictor for long term 
neurotoxicity after PCI. 

Glanz MJ et al. 1997 
RTOG 0212 Wolfson  AH et al. 2012 



Regimen 
Total Dose 
(Gy) 

# # size (Gy) HR 

36 18 2 0.16 

20 5 4 0.23 

30 10 3 0.28 

8 1 8 0.44 

24 8 3 0.45 

30 15 10 0.49 

24 12 2 0.71 

Gregor A et al. Eur J  Cancer 1998 
Arriagada  R et al. J Natl Caner Inst 1995 

Young GY et al. The Oncologist 2001 



UK02 trial ( Gregor A et al.), UK (1997) 
 
  

 

RCT (n = 314) 3arm 
PCI 36: 36Gy/18# 
PCI 24: 24Gy/12# 
No PCI 
 
Hazard Ratio  
PCI 36 vs No PCI : 0.16 
PCI24 vs No PCI  : 0.71 

Non significant survival advantage : PCI vs NO PCI (HR 0.86) 
No Major difference in neurotoxicity and QoL between two schedule  



Intergroup  study  (PCI 99-01,EORTC 22003-08004, RTOG 
0212, and IFCT 99-01) 

 RCT   
 LD-SCLC patients (n = 720) (PCI after CR to chemo- RT)  
 Standard dose  (25 Gy/2.5 Gy QD) 
 Higher dose (36 Gy/2 Gy QD) 
 High dose  (36 Gy/1.5 Gy b.i.d.) 
 Baseline and follow up Neuro QoL evaluation. 
  No significant difference in 2-year incidence of 

brains metastases (29% vs 24%) 
 Poorer 2-year OS in higher dose group (37 vs. 42%) 

probably due to increased cancer-related mortality. 
 

Le Pechoux et al. Lancet Oncol 2009;10:467-474. 



Intergroup  study  (PCI 99-01,EORTC 22003-08004, 
RTOG 0212, and IFCT 99-01) 

Le Pechoux et al. Lancet Oncol 2009;10:467-474. 



NCCTG pooled analysis 

 N= 421 (LD) 
 PCI 25Gy/10# 
 PCI 30Gy/10# 
 No PCI 

 
 

Improved survival with 
25Gy/10# (HR 0.67) 

Schild SE et al. Ann Oncol 2012  



RTOG 0212: Primary Analysis 

Phase II RCT : 3arm (n = 265) 
 Standard (25Gy/10#) 
 Experimental High Dose (36Gy/18#) 
 Experimental High Dose (36Gy/24#/1.5Gy BID)  
 Neurotoxicity and QoL analysis  
Initial results: 
 Median F/U 25.3months 
 Increased chronic neuro toxicity (at 1year) in 

36/18# arm. 
 Brain relapse rates  (at 1 year) are lower in higher 

doses (22% vs 10% vs 21%) 
 

Wolfson AH  Int J Radiat Oncol Biol Phys 2011 



 Regimen 
 
25Gy/10# in LD SCLC is  Standard regimen till 
today. 
 Better Brain control 
 Lesser Neurotoxicity 
 ? Better survival 
 
 Improved survival with higher doses from initial 

RTOG 0122 data is encouraging.  



Timing 
Auepeirn et 
al. 
1999  
(n = 633) 
Meta-analysis 

Time interval between induction 
tt and Randomisation 
<4m 
4-6m 
>6m 
 

Risk of 
Brain mets 
HR 
0.27 vs  0.50 
vs 0.69 
 

Greater effect 
in  
soon after 
randomisation 

Suwinsky R et 
al. 
1999 
(n = ?) 

Review  
Interval between tt  initiation 
and PCI 
Early (<60days) 
Vs Late (>60days) 

Better dose 
response for 
brain 
control 

Meert AP et 
al. 2001 
(n = 1547) 
Meta-analysis 

Initial vs Late PCI  
(Time frame not mentioned) 

Brain 
relapse  
HR 0.29 
(initial PCI) 

Better Brain 
Control  

Korczy´nska 
BS et al. 2010 
(n = 129) 

Early (during TRT) 
Late after TRT 

Brain mets 
rate 
7% vs 21% 

Better brain 
control 
 



Timing  
 Non-uniformity of definitions of  “early” 

versus “late” PCI. 
 Little evidences direct comparisons. 
 Early initiation after completion of initial 

treatment (?< 6months of CTRT) is 
beneficial. 

 Decreased  brain relapse rate if initiated 
early. 

 No impact on survival.   
 
 
 
 



Neurotoxicity: Older series 
Study Survivors Study Tool Results 

Catane et al.  
1981 
(n=71) 

26m (18-
42) 

PCI 
PCI + IT MTX 
No PCI 
(Prospective) 

Clinical  
EEG 
CT Scan 

Only CT abnormality 
No Clinical /EEG 
change 

Johnson BE et al. 
1990 
( n = 15) 

>4 years Observational 
(Prospective) 

CECT 
MRI 
Clinical 

Only CT/MRI changes 
No dramatic decline in 
clinical parameter 

Lee JS et al. 
1987 
(n = 38) 

>3yrs PCI + Pal WBRT 
Vs  No PCI 
(Retrospective) 

CT 
Clinical 

More clinical and CT 
changes 

Lishner M et al. 
1990 
(n = 58) 

>2years PCI vs No PCI 
(Retrospective) 

Clinical 19% vs 10% 
neurological problems 

Frytak S et al. 
1989 
(n = 283) 

>1.5 years PCI vs No PCI 
(Retrospective) 

Clinical  >25% more neuro 
toxicity 



 Neurotoxicity: Older series 
van Oosterhout AG et al. (1995 ) 
 Comparative with matched control (n=14) 
 No significant neurocognitive impairment 

during or after treatment 
 Disease related cognitive impairment may play a role. 

 
Komaki R et al. (1995)   
 Observational Post PCI LD (n = 30) 
 97% patient had pretreatment neurocognitive 

impairment 
 No significant deterioration in short term follow 

up (6month-20months)  
 
 



Inter group Pooled analysis  
Pooled data  LD PCI: PCI 99-01, EORTC 22003- 08004, 
RTOG 0212 and IFCT 99-01  
QoL and Neurocognitive analysis 25Gy and 36Gy  
 N = 720 
 >2years survivors 
 CECT and MRI assessment  
 Neurological assessments (subjective and objective) 
 Only 5% Grade II  communication deficit, weakness 

of legs, intellectual deficit and memory 
abnormalities in PCI arms. 

 Age > 60-65 yrs. a  major co-factor. 
 No difference between two fractionation schedule 
 
 

 Le Pe´ choux C. Ann Oncol 2011  



Long term neurotoxicity 
 No direct prospective comparative evaluation in long 

term survivors. 
 A significant population of cognitively impaired 

patients before PCI.  

Based on available evidences : 

 CECT /MRI changes  do occur. 

 Minor non-meaningful changes in Clinical Neuro 

QoL. 

 > 60yrs of age/?ED major risk for     Neuro QoL 
 

 
 



Institutional audit  
R.G. Kar Medical College data 

Time period 2013-2016 

Total SCLC patients 97 
 

Number of PCI cases 11 (11.3%) 

PCI in LD 7(63.6%) 

PCI in ED 4(36.3%)  

Fractionation 

25Gy/10# 9(81.1%) 

30Gy/10# 2(18.1%) 

EBRT Fractionation (PCI cases) 

45Gy/25# BID 7(63.6%) 

59.4Gy/33# 4(36.3%) 

21.6 

78.4 

Stage distribution  
(%) 

Limited
Stage

Extensive
Stage

Median F/U 9.5 months (7-56) 

Median survival  8 months  

Median DFS 4 moths  

Failure site 

Lung 8(72.7%) 

Node 1(09.1%) 

Bone 2(18.1%) 

Acknowledgment : Dr. Sourav Ghosh & Dr. Satadru Biswas 



Standard Treatment of SCLC 
 Limited Stage Disease: 
 
 
 

 
 Extensive Stage Disease: 
 
 

1-2cycles of EP 
CTRT 

With EP  
(max 4cycle] 

In CR/PR  
PCI 

In SD/PD  
Subsequent Chemo 

4-6 cycles of EP 

In CR/PR  
PCI + Thoracic 

RT 

In SD/PD 
Subsequent 

Chemo 

Not in  
Poor PS 

Neurocognitive 
dysfunction 

ASCO 2015 
NCCN 2016 
ESMO 2016 



PCI or No PCI: The Future  
Superiority of PCI over 
No PCI depends on  
 
 Low 5 year survival 
      (<40-60%) 
 
 Low/Moderate 

neurotoxicity rate 
  

Adopted from Lee JJ et al. JCO 2006 

Cost benefit  
Balance 



Take home message  

 50% reduction of isolated brain relapse in all stages.  
  Translate survival advantages (5% increase in 

5years). 
 Prior MRI to exclude asymptomatic brain mets is 

needed. 
 Only for patients who have responded to CT/CTRT.  
 Only after  planned induction treatment. 
 Only with normal baseline neurological status, age 

<65Yrs and good PS. 
 Long term neurocongnitive data still not robust.  



Thank you 
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