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NSCLC 



T4 and N3! 

 



T4 and N3! 

 



Chemoradiation- Initial trials 

CALGB 8433 randomized 155 patients  

Arm 1- Chemo with cisplatin (100 mg/m2 q 4 wks X 2 
doses) and weekly vinblastine followed by standard 
thoracic RT(60 Gy)  

Arm 2- RT alone (same dose) 

Median survival on the sequential arm 13.7 m 

Median survival RT alone arm  9.6 m (P<0.012) 

Dillman, JNCI 1996 



 

Baas , Curr Opin Oncol 
2011 



Data from six trials (1,205 patients, 92% 
of all randomly assigned patients) 
 

Median follow-up 6 years 
. 

Auperin, JCO 2010 



Local progression 

 

Auperin JCO 2010 



Distant progression 

 

Auperin JCO 2010 



Overall Survival Progression free  Survival 

Absolute survival benefit of concomitant chemoradiotherapy 5.7% (from 
18.1% to 23.8%) at 3 years and 4.5% at 5 years 
For progression-free survival, the HR was 0.90 (95% CI, 0.79 to 1.01; P  .07)  
Concomitant radiochemotherapy increased acute esophageal toxicity (grade 
     3-4) from 4% to 18% with a relative risk of 4.9 (95% CI, 3.1 to 7.8; P  .001).  
There was no significant difference regarding acute pulmonary toxicity 

Auperin, JCO 2010 



Toxicity profile 

Rourke, Clinical 
Oncology , 2012 





Rationales- Why concurrent better 

• Czech study – 30% of NACT 
patients did not proceed to 
radiotherapy 

1 
• Tumours that reduce with 

chemotherapy then proliferate at 
a faster rate (NS Hypothesis) 

2 
• Reduced efficacy of RT post 

chemo (anaemia, cisplat 
induced resistance..) 

3 



Intersting Paradox! 

 In stage III NSCLC, only two cycles of full-dose 
chemotherapy (those given with RT) sufficient to 
treat micrometastatic disease  

Four to six cycles, and often maintenance, are 
standard for stage IV disease! 

Possible Rationales 

Lesser disease load in stage III disease 

Systemic effect of local radiotherapy! 

 

 

 

 



Chemo after chemoradiation? 

Phase II trial 

83 patients, Median age of 60 years 

94% with PS 0-1, all with FEV1 > 1 L 

Full-dose cisplatin and etoposide concurrent with 
radiation therapy (61 Gy) followed by three cycles of 
consolidation docetaxel  

Median OS 26 months and 5-year survival 29%! 

Gandara, JCO 2003 



Chemo after chemoradiation? 

Phase III study in a similar patient population  

Median age 63, performance status 0-1, 5% weight 
loss, FEV1  1 L 

No difference in survival in ChemoRT vs ChemoRT 
with consolidative chemotherapy 

5% of patients treated with docetaxel died during 
consolidation therapy 

Further studies on for this issue 

Hanna  JCO 2007 



Chemo before chemoradiation? 

Phase III trial- CALGB 39801 

Test NACT followed by concurrent CTRT 

Arm 1 : Low-dose concurrent carboplatin (AUC 2), 
paclitaxel (50 mg/m2) and RT (66 Gy) 

Arm 2 : Same CTRT preceded by two cycles of full-
dose induction carboplatin (AUC 6) and paclitaxel 
(200 mg/m2). 

Median OS concurrent CTRT (Arm 1) - 12 m  

Median OS (adding NACT)(Arm 2)-14 m (P= 0.30). 

Vokes, JCO 2007 



 



Chemoradiation for large volume NSCLC 

 

Wiersma  et al ,Lung Cancer 2013 



Chemoradiation for large volume NSCLC 

 

   Median survival 
  
Subgroup ≤700 cc with N3:  26.5 m  
Subgroup >700 cc with N3:  19.5 m  
Sub-group >700 cc without N3 :  13.2 m  

Wiersma  et al ,Lung Cancer 2013 



Chemoradiation for large volume NSCLC 

 Overall, Grade 3 esophagitis and pneumonitis were identified in 33.9% 
and 4.1% of all patients respectively  

Wiersma  et al ,Lung Cancer 2013 



Chemoradiation lung- Criteria 

• 0-1 ECOG, KPS >70 1 

• No significant weight loss 2 

• Adequate lung function 3 

• Stage III A/ III B 4 

http://www.google.co.in/url?sa=i&rct=j&q=looking+beyond&source=images&cd=&cad=rja&docid=5ojScE_nTYA3nM&tbnid=SEsS78B2y55QTM:&ved=0CAUQjRw&url=http://blog.rategain.com/gaining-control-of-your-hotels-inventory-distribution-channels/&ei=gfwmUdWhA6b1igLqjYCoBw&bvm=bv.42768644,d.bmk&psig=AFQjCNGdjpVGcXahzyp7YbWmnm3waWeZQg&ust=1361595799316884


Concurrent EGFR- TKI 

 

Postulate: 
Continuous EGFR- TKI exposure results in cell cycle arrest at G1, 
reducing the efficacy of chemo 

Salama et al , JCO 2013 



Concurrent Cetuximab 

 

(Randomised) 

Salama et al , JCO 2013 



Rourke, Clinical 
Oncology , 2012 



Chemoradiation lung- Tips  

•Ensure a negative met work 
up 1 
• Each patient has unique 

comorbidities 2  
•All IIIA’s and IIIB’s not the 
same 
 

3 

• Borderline cases can be 
simulated……but back out 
if criteria unsatisfactory 

4 



RT Dose escalation in chemoradiation?  

RTOG 0617 – Randomised study to see the role of 
dose escalation and cetuximab  

Newly diagnosed stage III NSCLC, ECOG 0-1 PS  

Nov 2007-June 2011,  464 pts accrued 

OS at 12 m 81% (60 Gy arm) vs 74% (74 Gy arm) 
(p=0.02) 

Median survival - 21.7 m (60 Gy arm) vs 20.7 m 
(74Gy arm),  Toxicity nearly similar in both arms 

To look for : Possible benefit of cetuximab once data 
matures 



Altered fractionation strategies 

Hyperfractionation (smaller doses per fraction) 

 

Acceleration  (reduced treatment time) 

 

CHART (smaller doses per fraction+ reduced 
treatment time) 

 



Altered fractionation strategies 

 

 

 

 

 

 

 

Moderate hypofractionation combined with 
concurrent chemotherapy tested in phase II studies  

 (Cho et al, IJROBP 2009, Maguire et al, JCO 2011) 



  SCLC 

Limited Stage Extensive disease 



Limited stage disease 

 

 

 

 

Options 
 

Upfront Chemoradiation 

Neoadjuvant 
chemotherapy followed 
by chemoradiation 



SCLC – Evolution of treatment 

 

 

 

 



Limited stage disease 

Chemoradiation  

Cisplatinum/etoposide most commonly used 
concurrently 

Doses upto 54 Gray in conventional fractionation  

Altered fraction (hyperfractionation) tested in some 
randomised trials (suggestion of more benefit at the 
cost of increased toxicity) 



CEV vs EP 

436 eligible patients  
Randomized to chemotherapy with EP 
(n = 218) or CEV (n = 218) 
 
Among LD patients, median survival 
time was 14.5 months (EP)  versus 
9.7 months (CEV) 



CAV vs EP 

 Three randomized trials have compared EP to CAV 

                  - Fukuoka M, J Natl Cancer Inst 1991;83:855 

                   - Roth BJ, J Clin Oncol 1992;10:282 

                   - Sundstrom S, J Clin Oncol 2002;20:4665 

 Less myelosuppression occurred with EP 

 With radiation, patients experienced less esophagitis and interstitial  
pneumonitis 

 EP overall produced a better median (14.5 vs. 9.7 months) and 5-year 
(10% vs. 3%) survival for patients with limited disease  

 There was no difference in survival between the arms for patients with 
extensive disease 



• Carboplatin-containing chemotherapy is associated with more 
myelosuppression 

• Patients treated with cisplatin had significantly more 
nausea/vomiting, neurotoxicity, and renal toxicity. 



 



Radiotherapy (CT vs. CT-RT) 

 

 13 trials 
 2140 pts. 
 5.4% 3 yr 

survival 
improvement 



Radiotherapy (CT vs. CT-RT) 

Does thoracic irradiation improve survival and local 
control in limited-stage small-cellcarcinoma of the 
lung? A meta-analysis. 

 Warde P, Payne D. J Clin Oncol 1992; 10(6):890-895. 

 

 The risk difference method showed that RT improved 2-year 
survival by 5.4% (95% CI,1.1%-9.7%).  

 Intrathoracic tumor control was improved by 25.3% (95%CI, 
16.5%-34.1%) 

 This meta-analysis shows a small but significant improvement in 
survival and a major improvement in tumor control in the thorax 
inpatients receiving TRT. 

 However, this is achieved at the cost of a small increase in 
treatment-related mortality. 

 



Sequential vs. Concurrent CTRT 

 Underpowered 
 tendency for improved survival (median 27 vs. 20 months; p< .10) with 

concurrent treatment.  
 significant increase in Grade 3 or greater leukopenia (85% vs.54%) 
 similar rates of Grade 3 esophagitis in both arms 

 N=231 
 4 cycles P+E with concurrent 

RT with cycle 1 OR 
sequential RT after cycle 4 

 RT- 45 Gy/3 wks, 1.5 Gy 
b.i.d  



The SER (time from start of any intervention to end of RT) 
was the most important predictor of outcome.  

There was a significantly higher 5-year survival rate in the 
shorter SER arms (relative risk -0.62; 95% CI, 0.49 to 
0.80;P<.0003),which was more than 20% when the SER 
was less than 30 days (upper bound of 95% CI, 90days).  

A low SER was associated with a higher incidence of 
severe esophagitis (RR-0.55; 95%,CI, 0.42 to 
073;P<.0001). 



Remember! 

PCI to be given in all cases of SCLC (limted stage) 
after completion of chemoradiation 

PCI also to be given in all responders of extensive 
stage SCLC 

PCI has been demonstrated to have overall survival 
benefit in both these scenarios in randomised 
controlled trials 



Ancient 
radiotherapy  

MODERN 
RADIOTHERAPY  



Evolution of RT 

Conventional 2 dimensional approaches 

3DCRT (3 dimensional conformal radiotherapy) 

 Intensity modulated radiotherapy(IMRT) 

 Image guided radiotherapy (IGRT) 

4 D treatments  



A “Normal” Treatment plan  
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The effect of motion 
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The principle of Gating 
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Volumetric matching 
(Judicious use of IGRT) 
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? 
Evolution of Radiation Oncology- Sharp 

Gun but a blurred target 

Munshi A, JCRT 2010 



Chemoradiation lung- Problems 

• Acute and delayed 
toxicity 1 

• Pneumonitis 2 

• Esophagitis 3 

• Myelosupression 4 
• Treatment related 

mortality 5 



Critical questions for chemoradiation 

Should we dose escalate with CTRT 
Can we combine altered fractionation 

schedules with chemoradiation  
Can SBRT be given after NACT 

NACTRT in NSCLC 
How can we further reduce the side 

effects of RT 
What about chemoradiation in 

elderly/Low PS patients 
 
 



Conclusions 

Concurrent CTRT is the gold standard of care in 
Stage III NSCLC and Limited stage SCLC 

Treatment feasability and compliance is one of the 
prominent issues 

Largest evidence for cisplat/etoposide and 
cisplat/vinorelbine (and now pacli/carbo) 

Consolidation chemotherapy after CTRT is under 
further scrutinty 

Better to identify and exclude very high-risk patients 
from CTRT 
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