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Concurrent CTRT Vs Definitive RT alone

 Until the 1990's radiotherapy alone was the standard treatment for patients with inoperable NSCLC, however 
the 5-year survival rate was poor (under 10%).1

 However, current standard of care for locally advanced NSCLC- combination chemotherapy and 
radiotherapy, as studies have shown survival benefit with this strategy compared to RT alone.

 Principle of combined Chemoradiation strategy- The idea is that chemotherapy will reduce the risk of 
distant metastasis and radiotherapy will maintain loco-regional control. The chemotherapeutic drug may also 
increase radio-sensitivity and increase the effectiveness of the radiation treatment.2,3

1. Hung MS, Wu YF, Chen YC. Efficacy of chemoradiotherapy versus radiation alone in patients with inoperable locally advanced non–small-cell lung cancer: a meta-analysis and systematic review. Medicine. 2019 Jul;98(27).

2. Le Chevalier T, Arriagada R, Quoix E, Ruffie P, Martin M, Douillard JY, Tarayre M, Lacombe-Terrier MJ, Laplanche A. Radiotherapy alone versus combined chemotherapy and radiotherapy in unresectable non-small cell lung carcinoma. Lung 

cancer. 1994 Mar 1;10:S239-44.

3. Blackstock AW, Govindan R. Definitive Chemoradiation for the Treatment of Locally Advanced Non–Small-Cell Lung Cancer. Journal of clinical oncology. 2007 Sep 10;25(26):4146-52.







Based on individual patient data from published and unpublished randomised trials which 

compared radiotherapy alone with the same radiotherapy combined with concomitant cisplatin- or 

carboplatin-based chemotherapy.

Analysis was based on 9 trials including 1764 patients. Median follow-up was 7.2 years. The 

hazard ratio of death among patients treated with radio-chemotherapy compared to radiotherapy 

alone was 0.89 (95% confidence interval, 0.81–0.98; P = 0.02) corresponding to an absolute 

benefit of chemotherapy of 4% at 2 years.

Concomitant platin-based radio-chemotherapy may improve survival of patients with locally 

advanced NSCLC.





Various concurrent chemotherapy Regimens-

Preferred regimen for nonsquamous NSCLC-
• Carboplatin AUC5 (Day-1), pemetrexed 500 mg/m2 (Day-1) every 21 days for 4 cycles with concurrent 

thoracic RT

• Cisplatin 75 mg/m2 (Day-1), pemetrexed 500 mg/m2 (Day-1) every 21 days for 4 cycles with concurrent 

thoracic RT +/- additional 4 cycles of pemetrexed 500 mg/m2 every 3 weekly

• Paclitaxel 45-50 mg/m2 weekly, Carboplatin AUC-2 with concurrent thoracic RT +/- additional 2 cycles every 

21 days of paclitaxel 200 mg/m2 and carboplatin AUC-6

• Cisplatin 50 mg/m2 on Day-1, 8, 29, 36 and Etoposide 50 mg/m2 D1-D5, D29-D33 with concurrent thoracic RT.

Preferred regimen for squamous NSCLC-
• Paclitaxel 45-50 mg/m2 weekly, Carboplatin AUC-2 with concurrent thoracic RT +/- additional 2 cycles every 

21 days of paclitaxel 200 mg/m2 and carboplatin AUC-6

• Cisplatin 50 mg/m2 on Day-1, 8, 29, 36 and Etoposide 50 mg/m2 D1-D5, D29-D33 with concurrent thoracic RT.



Eberhardt WE, de ruysscher D, weder W, le pechoux C, de leyn P, hoffmann H, westeel V, stahel R, felip E, peters S, members P. 2nd ESMO consensus conference in lung cancer: locally advanced stage III non-

small-cell lung cancer. Annals of oncology. 2015 aug 1;26(8):1573-88.
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ETOPOSIDE



Regimens Evidence 
available

Compared 
with

Chemo dose RT 
dose

Outcomes AEs

Etoposide-

Cisplatin

Phase-II 

study

Single 

arm

Cisplatin 20 mg/m2 D1-D5

Etoposide 50 mg/m2 D1-D5

Every 4 weekly for 4 cycles

60 

Gy

ORR- 84%

CR-68%

Median 

survival- 18 

months

Hematologic 

toxicities- 24% 

pts



Methods and materials: Between February 1992 and April 1993, 50 patients with either medically or 

technically inoperable Stage III NSCLC were treated with concurrent chemoradiotherapy. Thoracic 

radiotherapy was administered to a total dose of 60 Gy. Concurrent chemotherapy consisted of cisplatin 20 

mg/m2/day plus etoposide 50 mg/m2/day, from day 1 through day 5, every 4 weeks for four cycles.

Results- ORR- 84% (68% CR). Median overall survival- 18 months.

Overall survival was 70% at 1 year, 39.7% at 2 years, and 34.7% at 3 years.

Patients achieving CR (n = 34) had a 2-year survival of 58.4% compared to 0% for nonresponders (p < 

0.0001).

Actuarial local control was 63.4% at 1 year, and 58.5% at 2 and 3 years, respectively.

Major hematologic toxicity occurred in 24% of the patients.



Phase-2 trials of 

concurrent 

chemoradiation
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CARBOPLATIN



Regimens Evidence 
available

Compared 
with

Chemo dose RT 
dose

Outcomes AEs

Paclitaxel-

carboplatin

Phase-II

(39 pts)

single arm Weekly paclitaxel (50 mg/m2)/ 

carboplatin (AUC = 2) with RT followed 

by 2 cycles of paclitaxel (200 

mg/m2)/carboplatin (AUC = 6)

66 Gy Median OS- 20.5 

m

1 yr OS- 56% 

2 Yrs OS- 38%

Median PFS- 9 

months

ORR- 75.7%

Gd ¾ 

esophagitis

46%

Paclitaxel-

carboplatin

Phase-II 

randomized 

non 

comparative 

study

3 arms Arm-1 sequential- Paclitaxel (200 

mg/m2) + Carboplatin AUC-6 q 3 

weekly x 2 cycles followed by 

sequential thoracic RT

Arm-2 induction/concurrent-

Paclitaxel (200 mg/m2) + Carboplatin 

AUC-6 q 3 weekly x 2 cycles followed 

by Paclitaxel 45 mg/m2 and 

carboplatin AUC-2 weekly with RT

Arm-3 concurrent/consolidation-

weekly paclitaxel (45 mg/m2)/ 

carboplatin (AUC = 2) with RT followed 

by 2 cycles of paclitaxel (200 

mg/m2)/carboplatin (AUC = 6)

63 Gy Median OS

Arm-1- 13.0 

months

Arm-2- 12.7 

months

Arm-3- 16.3 

months

Most common 

locoregional Gd 

¾ toxicity during 

and after RT was 

esophagitis

Arm-2- 19%

Arm-3- 28%

Paclitaxel-

carboplatin

Phase-II

(34 pts)

Single arm Weekly twice paclitaxel (30 mg/m2)/ 

carboplatin (AUC = 1.5) with RT 

followed by 2 cycles of paclitaxel (200 

mg/m2)/carboplatin (AUC = 6)

61 Gy ORR- 71%

Median OS- 17 

months

Gd ¾ toxicity 

Esophagitis- 38%

Neutropenia-

12%



Phase-2 single arm study, JCO 1998



JCO- 2005

Phase-II study

3 arms

All with Paclitaxel-carboplatin 
in various sequences



Phase-II single arm study, JCO-2001



Phase-2 trials of 

concurrent 

chemoradiation

DOCETAXEL-

CARBOPLATIN/CISPLATIN



Regimens Evidence 
available

Compared 
with

Chemo dose RT dose Outcomes AEs

Docetaxel-

carboplatin
Phase-II 

study

(67 

patients)

Single 

arm 

weekly Docetaxel (20 mg/m2)/ 

carboplatin (AUC = 2) with RT 

followed by 2 cycles of 

Docetaxel (75 mg/m2)/ 

carboplatin (AUC = 6) 

63 Gy Median OS- 12 

months

Median PFS- 8 

months

1 yr PFS- 27%

Gd ¾ toxicity 

Esophagitis-

22%

Docetaxel-

Cisplatin
Phase-II 

study

(42 

patients)
Segawa et 

al

Single 

arm

Docetaxel 40 mg/m2 and 

Cisplatin 40 mg/m2 on D1, D8, 

D29, D36

60 Gy

over 6 

weeks

ORR 79% Gd ¾ toxicity 

Esophagitis-

19%



Phase-2 study

Single arm

J Thoracic Onco 2009



Randomized 

Phase-2/Phase-3 

trials of concurrent 

chemoradiation



Regimens Evidence 
available

Compared with Chemo dose RT 
dose

Outcomes AEs

Paclitaxel-
carboplatin 
(PC arm)

Phase-II study
Randomized
(Total 65 pts)

Concurrent 
Etoposide-
Cisplatin (PE 
arm)

Cisplatin 50 mg/m2 on D1, D8, D29, 
D36
Etoposide 50 mg/m2 (D1-D5, D29-D33)

Paclitaxel- 45 mg/m2 weekly
Carboplatin AUC-2 weekly

60 Gy 3 Year OS
PE- 33%, PC- 13%

Gd ¾ 
neutropenia
PE- 78%, PC- 51%

Radiation 
pneumonitis (Gd 
2 or more)
PE- 25%, PC- 48%

Paclitaxel-
carboplatin 
(PC arm)

Phase-III study
Randomized
(Total 200 pts)

Concurrent 
Etoposide-
Cisplatin (PE 
arm)

Cisplatin 50 mg/m2 on D1, D8, D29, 
D36
Etoposide 50 mg/m2 (D1-D5, D29-D33)

Paclitaxel- 45 mg/m2 weekly
Carboplatin AUC-2 weekly

60-66 
Gy

Median survival
PE- 23.3 months
PC- 20.9 months

Gd ¾ esophagitis
PE- 20%, PC- 6%

Radiation 
pneumonitis (Gd 
2 or more)
PE- 19%, PC- 33%

Paclitaxel-
carboplatin
(Arm C)

Phase- III study
Randomized
(440 pts)

3 arms
A. Cisplatin, 

Vindesine, 
MMC

B. Irinotecan, 
Carboplatin

C. Paclitaxel, 

Carboplatin

- 60 Gy Similar long term 
outcomes

Paclitaxel 
carboplatin has a 
safer toxicity 
profile

Docetaxel-
cisplatin

Phase III study
Randomized
(200 pts)

2 arms
1. Doceaxel-

Cisplatin
2. MVP

DP (docetaxel 40 mg/m2 and cisplatin 
40 mg/m2 on days 1, 8, 29, and 36)

ORR- 78.8% Vs 
70.3%
2 year survival 60% 
Vs 48%

Gd ¾ 
neutropenia
DP- 22%, MVP-
39%

Gd ¾ esophagitis

DP- 14%, MVP- 6%



Objective: To evaluate the activity and safety of concurrent thoracic radiotherapy (TRT) plus weekly 

paclitaxel/carboplatin (PC) regimen compared with widely used cisplatin/etoposide (PE) regimen in patients with 

unresectable stage III non-small cell lung cancer (NSCLC).

Patients and methods: Patients were randomly assigned to receive the following treatments: PE arm, cisplatin 

(50mg/m(2)) on days 1, 8, 29, and 36 and etoposide (50 mg/m(2)) on days 1-5 and 29-33 plus 60 Gy of TRT; PC 

arm, weekly concurrent carboplatin (AUC = 2) and paclitaxel (45 mg/m(2)) plus 60 Gy of TRT.

Results: A total of 65 patients were randomized (PE arm, n = 33; PC arm, n = 32). The 3-year overall survival 

(OS) was significantly better in the PE arm than in the PC arm (33.1% vs. 13%, P = .04). The incidence of Grade 

3/4 neutropenia was 78.1% in the PE arm and 51.5% in the PC arm (P = .05). The rate of Grade 2 or greater 

radiation pneumonitis was 25% in the PE arm and 48.5% in the PC arm (P = .09).

Conclusions: Compared to PE regimen, weekly PC regimen cannot be recommended since it failed to achieve 

an improvement in either OS or PFS.



Patients and methods: Patients were randomly received 60–66 Gy of thoracic radiation therapy 

concurrent with either etoposide 50 mg/m2 on days 1–5 and cisplatin 50 mg/m2 on days 1 and 8 

every 4 weeks for two cycles (EP arm), or paclitaxel 45 mg/m2 and carboplatin (AUC 2) on day 1 

weekly (PC arm). The primary end point was overall survival (OS).

Results- With a median follow-up time of 73 months, the 3-year OS was significantly higher in the EP 

arm than that of the PC arm. The estimated difference was 15.0% (95% CI 2.0%–28.0%) and P value 

of 0.024. Median survival times were 23.3 months in the EP arm and 20.7 months in the PC arm (log-

rank test P ¼ 0.095, HR 0.76, 95%CI 0.55–1.05). The incidence of Grade 2 radiation pneumonitis was 

higher in the PC arm (33.3% versus 18.9%, P ¼ 0.036), while the incidence of Grade 3 esophagitis 

was higher in the EP arm (20.0% versus 6.3%, P ¼ 0.009).





Results: From September 2001 to September 2005, 440 patients (group A, n = 146 [33.2%; median 

(range) age, 63 (31-74) years; 18 women (12.3%)]; group B, n = 147 [33.4%; median (range) age, 63 

(30-75) years; 22 women (15.0%)]; group C, n = 147 [33.4%; median (range) age, 63 (38-74) years; 19 

women (12.9%)]) were enrolled. The median (range) follow-up was 11.9 (7.6-13.3) years. In groups 

A, B, and C, median (range) overall survival times were 20.5 (17.5-26.0), 19.8 (16.7-23.5), and 22.0 

(18.7-26.2) months, respectively, and 10-year survival probabilities were 13.6%, 7.5%, and 

15.2%, respectively. There were no significant differences in overall survival among treatment groups. 

The 10-year progression-free survival probabilities were 8.5%, 6.5%, and 11.1% in groups A, B, and 

C, respectively. Grade 3 or 4 late toxic effect rates were 3.4% (heart, 0.7%; lung, 2.7%) in group A, and 

those only affecting the lung represented 3.4% and 4.1% in groups B and C, respectively. No other 

cases of late toxic effects (grades 3/4) were observed since the initial report.

Conclusion and relevance: In this 10-year follow-up of a phase 3 randomized clinical trial, group C 

achieved similar efficacy and toxic effect profiles as group A 10 years after initiating treatment. These 

results serve as a historical control for the long-term comparisons of outcomes of future clinical trials of 

CRT.





Phase-3 trials of 

concurrent 

chemoradiation in 

adenocarcinoma 

Lung only

PEMETREXED CISPLATIN







Complications 

of concurrent 

chemoradiation



Phase 3 trial- Cis etopo Vs Pacli-carbo

EP arm (N= 95) PC arm (N= 96)
Grade 0 1 2 3 4 5 ≥Grade 3 Grade 0 1 2 3 4 5 ≥Grade 3

Esophagitis 12

(12·6%)

32

(33·7%)

32

(33·7%)

19

(20·0%)

0 0 19

(20·0%)

15

(15·6%)

37 

(38·5%)

38 

(39·6%)

6

(6·3%)

0 0 6

(6·3%)

Leukopenia 4

(4·2%)

18 

(18·9%)

44

(46·3%)

21

(22·1%)

8

(8·4%)

0 29

(30·5%)

7

(7·3%)

24 

(25·0%)

39 

(40·6%)

25

(26·0%)

1 

(1·0%)

0 26

(27·0%)

Anemia 72

(75·8%)

23 

(24·2%)

0 0 0 0 0 83

(86·5%)

12

(12·5%)

1

(1·0%)

0 0 0 0

Thrombocyto

penia

83

(87·4%)

9

(9·5%)

3

(3·2%)

0 0 0 0 91

(94·8%)

4

(4·2%)

1

(1·0%)

0 0 0 0

Dermotologi

cal toxicity

28 

(29·5%)

59

(62·1%)

7

(7·4%)

1 

(1·1%)

0 0 1

(1·1%)

38

(39·6%)

51 

(53·1%)

5

(5·2%)

2

(2·1%)

0 0 2

(2·1%)

Radiation

pneumonitis

22

(23·2%)

55

(57·9%)

11 

(11·6%)

3

(3·2%)

0 4 

(4·2%)

≥Grade 2

18 (19·0%)

26 

(27·1%)

38 

(39·6%)

24 

(25·0%)

3

(3·1%)

0 5

(5·2%)      

≥Grade 2

32 

(33·3%)

Gastrointesti

nal toxicitya

0 78

(82·1%)

6

(6·3%)

11

(11·6%)

0 0 11

(11·6%)

0 59 

(61·5%)

18 

(18·8%)

19 (19·8%) 0 0 19

20%



Phase 3 trial- MVP Vs IrinoCarbo Vs Pacli-carbo



Phase 3 trial- Doce Cis Vs MVP



Phase 3 trial-

Pem Cis Vs 

Etopo Cis



How to choose amongst different regimens

 Patient related factors-

 Age

 Comorbidities

 Nutrition

 Lung function- any previous predisposing factors for pneumonitis

 Performance status

 Platinum eligibility

 Toxicity profile of chemotherapy



Background: It remains unknown which is the most preferable regimen

used concurrently with thoracic radiation for locally advanced non-

small cell lung cancer (NSCLC). We performed a network meta-analysis

to address this important issue.

Methods: PubMed, Embase, Cochrane Library, Web of Science and

major international scientific meetings were searched for relevant

randomized controlled trials (RCTs). Overall survival (OS) data was the

primary outcome of interest, and progression-free survival (PFS), and

serious adverse events (SAEs) were the secondary outcomes of interests,

reported as hazard ratio (HR) or odds ratio (OR) and 95% confidence

intervals (CIs).







Results: 14 RCTs with a total of 2975 patients randomized to receive twelve categories of 

treatments were included in the meta-analysis. Direct comparison meta-analysis showed 

that etoposide-cisplatin (EP) was more effective than paclitaxel-cisplatin/carboplatin (PC) 

in terms of OS (HR = 0.85, 95% CI: 0.77–0.94) and PFS (HR = 0.66, 95% CI: 0.47–0. 95). In 

network meta-analysis, all regimen comparisons did not produce statistically significant 

differences in survival.



Concurrent Immunotherapy with Lung RT



Take home message

 Platinum based chemotherapy regimen remains the standard of care for 

concurrent CTRT strategy.

 Although associated with more hematological toxicity, whenever feasible, should 

give cisplatin containing regimen, etoposide-cisplatin.

 In other patients, Taxane-platinum combination can be used.

 Combination of concurrent immunotherapy or TKIs with RT will probably change 

the outcomes in this set of patients.



THANK YOU


