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INTRODUCTION

Worldwide, around one and a half million new cases of lung cancer are diagnosed
each year'. Approximately 85% of these tumours are of non-small cell histological type?,
including adenocarcinomas, squamous cell and large cell carcinomas. Non-small cell lung
cancer (NSCLC) is the main cause of deaths from cancer® and five-year survival across all
stages of disease is about 14%".

Although surgery is generally regarded as optimal treatment, only about 30% of
tumours are suitable for potentially curative resection®. A further 20% of patients, usually
those presenting with locally advanced disease, undergo radical thoracic radiotherapy. The
remaining 50% of patients, with late stage or metastatic disease, are usually treated
palliatively.

A previous meta-analysis® based on individual patient data (IPD) from more than
9 000 patients from over 50 randomised trials, concluded that despite previous scepticism
and controversy, modern chemotherapy could have a role in treating all patients with
NSCLC. In particular there was some evidence that for resectable disease, cisplatin-based
chemotherapy given in addition to surgery could prolong survival. However, it was not clear
whether giving chemotherapy after surgery and post-operative radiotherapy was beneficial.
Among the seven comparisons of this meta-analysis, five were updated during last years
with 87 trials and a total of near 18 900 patients’®. More recently, an IPD- meta-analysis
based (MAR-LC: Meta-Analysis of Radiotherapy in Lung Cancer) on 8 trials and 1594
patients have shown a 3 % improvement in overall survival at 5 years (Hazard ratio = 0.87,
p=0.009) with modified fractionation radiotherapy compared to conventional radiotherapy in
NSCLC™. Based on two trials and 685 patients, similar results (HR = 0.87, p=0.08) were
observed in small cell lung cancer with a 3 % improvement in overall survival at 5 years.

The gold standard endpoint to measure the effect of treatment NSCLC is overall
survival because it is simple to measure, easy to interpret and its measurement is reliable.
The overall survival at 5 years is usually used to permit a global assessment of long term
benefits and toxic effects of the treatment. The disadvantage of this endpoint is that it
required a lot of patients and an extended follow-up.

Using a surrogate endpoint at an early time point in clinical trials would permit to
decrease the duration before conclusion and the cost of the development of new drug in the
non-small cell lung cancer field. In patients with advanced colorectal cancer, progression-free
survival was shown to be a reasonable surrogate for overall survival for the evaluation of the
effect of chemotherapy''. Equally progression-free survival is a appropriate surrogate
endpoint for evaluation of treatment effects of chemotherapy and radiotherapy in trials with
patients with head and neck cancer'?. In adjuvant setting, disease-free survival has been

shown to be a surrogate for overall survival in colorectal cancer in chemotherapy trials'®. On
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the other hand, in advanced breast cancer, progression-free survival was not a valid
surrogated for overall survival™.

Using the same methods, our objective is to examine disease free-survival, event-free
survival or time to loco-regional control as candidate surrogate endpoints for overall survival

in trials studying the effect of chemotherapy or radiotherapy in NSCLC.

Objectives

The aim of this project is to assess surrogate endpoints for overall survival when
quantifying effect of chemotherapy or radiotherapy in NSCLC using data from five individual
patient data meta-analyses of the NSCLC Meta-analyses Collaborative Groups for

chemotherapy””®

and from one meta-analysis of the MAR-LC Collaborative Group for
radiotherapy'°.

The first objective is to evaluate disease-free survival as surrogate endpoints in
patient with resectable NSCLC in trials studying the effect of adjuvant chemotherapy.

The second objective is to evaluate if progression-free survival or time to loco-
regional failure could be surrogate of overall survival in trials studying chemotherapy in
locally advanced NSCLC.

The third objective is to evaluate if progression-free survival or time to loco-regional
failure could be surrogate of overall survival in trials studying radiotherapy in locally

advanced NSCLC and SCLC.

Description of included trials

Individual patient data used for this analysis are extracted from data of the updated
NSCLC Meta-Analysis published in 2010 in the Lancet or in the Journal of Clinical Oncology
or reported in 2008 at the WCLC meeting or in 2010 at ELCC meeting. The trials accrued
patients between 1980 and 2003 (NSCLC Meta-Analysis) or between 1989 and 2006 (MAR-
LC).

Appendix A-1 describes trials testing the adjunction of adjuvant chemotherapy to
surgery with or without radiotherapy included in the comparisons 1 and 3 of the NSCLC
Meta-analysis. These meta-analyses concern 34 and 13 trials respectively. Among them
information about disease-free survival is available for 18 (5 432 patients) and 8 trials (2 247
patients) respectively.

Appendix A-2 describes trials of the comparison 4 of the NSCLC Meta-analysis,
comparing radiotherapy plus chemotherapy (sequential or alternated radio-chemotherapy)
versus radiotherapy alone. It includes 23 trials, 8 of them have information about
progression-free survival (1 458 patients).



Appendix A-3 describes trials comparing radiotherapy plus concomitant
chemotherapy versus radiotherapy alone (comparison 5 of the NSCLC Meta-analysis).
Among the 17 trials concerned, 13 have information on progression-free survival (2 255
patients). The same trials have also information on time to loco-regional failure.

Appendix A-4 describes trials comparing, in addition of radiotherapy treatment,
sequential chemotherapy versus concomitant chemotherapy (comparison 6 of the NSCLC
Meta-analysis). Information about progression-free survival was available for all of these 6
trials (1 201 patients).

Appendix A-5 describes trials comparing conventional radiotherapy to
hyperfractionated or accelerated radiotherapy. Among the 10 trials included in the meta-
analysis, all have information on progression-free survival (2 279 patients). Eight of them
have information about time to loco-regional failure (1 673 patients).



Statistical methods

Separate analyses will be performed for the adjuvant trials and for the trials including
patients with locally advanced disease trials. A distinct analysis will be performed for the
trials of radiotherapy. Although they all assessed efficiency of adjunction of chemotherapy in
NSCLC, prognosis of these patients are different, better for patient who can benefit of
surgery (comparisons 1 and 3). All randomised patients will be analysed in their allocated
arm according to the intention-to-treat principle.

Five analyses will be performed (1) trials assessing the impact of adjuvant
chemotherapy after surgery followed or not by radiotherapy (first objective), (2) trials
assessing the impact of sequential chemotherapy adding to radiotherapy, (3) trials assessing
the impact of concomitant radiotherapy adding to radiotherapy, (4) trials assessing the
impact of sequential chemotherapy adding to radiotherapy versus concomitant radio-
chemotherapy (second objective), (5) trials assessing the impact of modified fractionation
radiotherapy versus conventional radiotherapy (third objective).

A correlation approach will be used to assess the validity of candidate surrogates as a

I'>. This approach has already been used by Buyse et al."' to

surrogate for overall surviva
assess the relationship between event-free survival and overall survival in advanced
colorectal patients, by Sargent et al.”® to investigate the relationship between disease-free
survival and overall survival in the adjuvant setting of colon cancer, by Burzowksi et al. ' in
breast and by Michiels et al. ™ in locally advanced head and neck cancer. This approach
investigates correlation at a trial level and at an individual level. Exploratory analyses will
investigate if the correlation values are stronger according to age (<65 vs. >65), tumour stage
(I and 1l vs. lll) and histology (adenocarcinoma vs. squamous) in adjuvant trials and
chemotherapy generation (second vs. third) in locally advanced trials.

In locally advanced disease, the comparison between progression-free survival and
time to loco-regional control will be done on all trials and then separately for sequential and
concomitant chemotherapies. A separate analysis will be performed for the trials on
radiotherapy.

Endpoints definition

Overall survival (OS) is defined as time from randomisation to death whatever the
cause. Patients still alive at the last visit were censored at the date of last follow-up Disease-
free survival (DFS) is defined, for patients who benefited of surgery, as the time from
randomisation to the first event (loco-regional or distant recurrence, death). Patients without
documented evidence of an event are censored at the date of last follow-up. Progression-
free survival (PFS) is defined for patients who did not benefit of surgery, as the time from



randomisation to the first event (loco-regional or distant progression or death). Patients
without documented evidence of an event were censored at the date of last follow-up.

The time-to-loco-regional failure (LRF) is defined as the time from randomisation to
the first loco-regional event. Patients with distant event or death were censored at the dates
of distant event or death respectively; patients without documented evidence of distant event
or death are censored at the date of last follow-up.

Trial level surrogacy

First the correlation at the trial level will be assessed. Correlation between treatment
effect on candidate surrogate and treatment effect on OS will be quantified through a linear
regression model. Treatment effects will be estimated by log hazard ratios. The linear
regression model will be weighted by the trial size. If the coefficient of correlation R estimated
by this model is close to 1, the risk reduction for OS will be considered strongly correlated
with the risk reduction for the candidate surrogate.

In order to enhance interpretation for the clinician’s point of view, the correlation between
effect of treatment on 3-year disease-free survival and 5-year overall survival will also be
regarded in the adjuvant chemotherapy trials, using the cut-off points of the adjuvant colon
cancer studies'®, and in the locally advanced disease trials, using the cut-off points from the
head and neck cancer studies'? that is 2-year progression-free survival and 5-year overall
survival will be explored. The event rates over time will be evaluated in order to explore

whether other cut-off points are more appropriate.

Individual level surrogacy

Then correlation will be assessed at the individual level. The association between
distributions of OS and the candidate surrogate endpoint will be evaluated by a bivariate
survival model'®"’. Both models based on Hougaard and on Clayton copulas will be fitted.
The best model according to the Akaike’s criterion will be chosen. An estimated correlation
coefficient p close to 1 will indicate a strong correlation between OS and the candidate
surrogate.

Effective surrogacy
The candidate surrogate endpoint will be acceptable only if its correlation coefficients
p and R are close to 1.

Surrogate threshold effect

One objective of a surrogate endpoint is to predict the treatment effect on OS
observing treatment effect on the surrogate endpoint. In this way, the Surrogate Threshold



Effect (STE) will be calculated'®. STE is defined as the minimum treatment effect that is
necessary on the surrogate to be able to predict a non-zero effect on overall survival. Its
calculation is based on the linear regression used for the determination of trial level
surrogacy. Graphically this value is situated at the vertical of the intersection of the line
hazard ratio of OS=1 and the confidence interval of the regression line.
Validation strategy

A leave-one-out cross-validation will be used to validate the results obtained. It
consists in re-estimating the linear model on all trials except one. The fitted model will be
used in the left trial to predict the treatment effect on OS based on the observed treatment

effect on EFS. Predicted hazard ratio and actual hazard ratio will be compared for each trial.

Limits of surrogate endpoint studies

Some important limits in the interpretation of surrogate need to be precised. Firstly, a
surrogate endpoint can only be validated for the drugs evaluated in the corresponding meta-
analyses. That is, surrogates studied on adjuvant chemotherapies may in principle only be
used to study similar adjuvant chemotherapies. In order to use surrogate endpoints for new
treatments, such as targeted therapy, specific surrogate endpoint evaluation studies have to
be performed in trials using these drugs.

Secondly, the use of second line treatment can be an important confounding factor.
Surrogate endpoints results obtained in trials in which patients received no or infrequent
second line treatment may not be valid in a population that would receive second line
treatment in a larger proportion.

Finally, the use of surrogate endpoints in future clinical trials of the drugs evaluated in
the meta-analyses should not be used as an excuse for not performing a long term follow-up
of the patients. This follow-up is necessary to control on unexpected adverse reactions, but
also to get sufficient power to analyse the overall survival endpoint. The use of the surrogate
endpoint would allow to conclude more rapidly on the treatment effect, but not lead to
prematurely stop following-up of the patients.

Working parties in this study

Two groups with specific functions have been created:

1) the Secretariat

2) the Advisory Board

The Secretariat is in charge of the coordination of the study. It is responsible for is in
charge of checking, processing and analyzing the data. Finally, the Secretariat is responsible

for preparing reports and publications.



The Advisory Board is a small group of international experts that will support the
Secretariat with medical and statistical expertise.

Practical considerations

The first part of this study, analysis of surrogate endpoints in comparisons of the
NSCLC meta-analysis, will be done in the near future as data bases are available.

All trial data will be held securely and will not be used, circulated or distributed in any

way that allows access to individual trial data, without first seeking permission from trial

investigators.

Publication policy

The Secretariat will prepare the manuscript and will submit it for revision to the
Advisory Board. Any publication arising from this project will be made in the name of the
group (Secretariat and Advisory Board) and include a list of all investigators responsible for

trials included in this study.

10



References

1.

10.

11.

12.

13.

14.

15.

Parkin DM, Bray F, Ferlay J et al. Global cancer statistics, 2002. CA Cancer J Clin
2005; 55:74-108.

American Cancer Society. Cancer Facts and Figures 2007. Atlanta: American Cancer
Society; 2007.

World Health Organization. Global cancer rates could increase by 50% to 15 million by
2020; 2003.

Greenlee RT, Murray T, Bolden S et al. Cancer Statistics, 2000. CA Cancer J Clin
2000; 50:7-33.

Rudd R. Chemotherapy in the treatment of non-small cell lung cancer. Respiratory
Disease in Practice 1991; 7:12-14.

Non-Small Cell Lung Cancer Collaborative Group. Chemotherapy in non-small cell lung
cancer: a meta-analysis using updated data on individual patients from 52 randomised
clinical trials. BMJ 1995; 311: 899-909.

NSCLC Meta-analyses Collaborative Group. Adjuvant chemotherapy improves survival
in operable non-small cell lung cancer: Meta-analyses based on individual data from
11,107 patients. Lancet 2010; 375: 1267-77.

Aupérin A, Le Péchoux C, Rolland E, Curran WJ, Furuse K, Fournel P, Belderbos J,
Clamon G, Ulutin HC, Paulus R, Yamanaka T, Bozonnat MC, Uitterhoeve L, Wang XF,
Stewart L, Arriagada R, Burdett S, Pignon JP on behalf of the NSCLC Collaborative
Group. Concomitant versus sequential radiochemotherapy in locally advanced non-
small cell lung cancer: A meta-analysis of individual data of 1205 patients. J Clin Oncol
2010; 28: 2181-90.

Le Pechoux C, Burdett S, Auperin A. Individual patient data (IPD) meta-analyses (MA)
of chemotherapy (CT) in locally advanced non-small cell lung cancer (NSCLC). J
Thorax Oncol 2008; 3 (Suppl 1): S20.

Le Pechoux C, Mauguen A, Schild SE, et al. Accelerated or hyperfractionated
radiotherapy (RT) versus conventional RT in non metastatic lung cancer (LC):
Individual patient data (IPD) meta-analysis from 2279 patients (pts). J Thorax Oncol
2010;5 (Suppl 5): S73.

Buyse M, Burzykowski, T, Carroll K, Michiels S, Sargent D, Miller LL, Elfring GL,
Pignon JP, Piedbois P. Progression-free survival as a surrogate for survival in
advanced colorectal cancer. J Clin Oncol 2007; 25:5218-5224.

Michiels S, Le Maitre A, Buyse M, Burzykowski T, Maillard E, Bogaerts J, Vermorken
JB, Budach W, Pajak TF, Ang KK, Bourhis J, Pignon JP, on behalf of the MARCH and
MACH-NC Collaborative Groups. Surrogate endpoints for overall survival in locally
advanced head and neck cancer: meta-analyses of individual patient data Lancet
Oncology 2009; 10: 341-50.

Sargent D, Wieand S, Haller DG et al. Disease-free Survival (DFS) vs. Overall Survival
(OS) as a Primary Endpoint for Adjuvant Colon Cancer Studies: Individual patient data
from 20,898 patients on 18 Randomized Trials. J Clin Oncol 2005; 23: 8664-8670.

Burzykowski T, Buyse M, Piccart-Gebhart MJ, et al. Evaluation of tumor response,
disease control, progression-free survival, and time to progression as potential
surrogate end points in metastatic breast cancer. J Clin Oncol. 2008 ;26:1987-92.

Buyse M, Molenberghs G, Burzykowski T et al. The validation of surrogate endpoints in
meta-analyses of randomised experiments. Biostatistics 2000; 1:49-68.

11



16.

17.

18.

Burzykowski T, Molenberghs G, Buyse M et al. Validation of surrogate endpoints in
multiple randomised clinical trials with failure-time endpoints. J Royal Stat Soc C
(Applied Statist) 2001; 50:405-422.

Burzykowski T, Molenberghs G, Buyse M (Editors). Evaluation of Surrogate Endpoints.
Springer Verlag, Heidelberg, 2005.

Burzykowski T, Buyse M. Surrogate threshold effect: An alternative measure for meta-
analytic surrogate endpoint validation. Pharm Stat 2006; 5: 173-186.

12



Appendix A

Appendix A-1: Description of trials comparing surgery * radiotherapy + adjuvant
chemotherapy vs. surgery * radiotherapy (comparisons 1 and 3)
34 trials (5432 patients) and 8 trials (2247 patients)

Period of Number of Drugs used and dose per cycle Radiotherapy dose (Gy) /

Trial recruitment  patients (mg/m?) fractions
Comparison 1 (Platinum + vinca alkaloid / etoposide)
WISG 34! 1988-89 225 Cisplatin 80 + Vindesine (2-3; once N/A
(225) or twice), mitomycin 8;
2 cycles
Tegafur + Uracil (400 total)
Daily treatment for 1 year
Mineo A" 1988-94 66 Cisplatin 100 + Etoposide 120 N/A
(66) 6 cycles
Xu ™ 1989-92 70 Cisplatin 100 + Cyclophosphamide N/A
(70) 300 +  Vincristine 14+
Doxorubicin
50 + lomustine 50
4 cycles
oral tegafur (600-900 total)
Daily treatment for 1 year
Park1 "™ 1989-98 118 Cisplatin 100 + Mitomycin C 10 + N/A
(118) Vinblastine 6
3-4 cycles
Park2 A1 1989-98 108 Cisplatin 100 + Mitomycin C 10 + N/A
(107) Vinblastine 6
3-4 cycles
ACTLC4A *"° 1992-95 104 Cisplatin 80 N/A
(104) 1 cycles
Vindesine 3 (twice)
2 cycles
Tegafur + Uracil 400
Daily treatment for 2 years
ACTLC4B A 1992-95 104 Tegafur + Uracil 400 (total) N/A
(103) Daily treatment for 2 years
JLCRG*" 1994-97 999 Tegafur + Uracil 250 mg/m2 N/A
(999) Daily treatment for 2 years
ALPI1 A" 1994-99 618 Cisplatin 100 + Vindesine 3 + N/A
(618) Mitomycin C 8
3 cycles
JCOG 9304 A1 1994-99 119 Cisplatin 80 + Vindesine 3 N/A
(119) 3 cycles
ANITA A0 1994-00 463 Cisplatin 100 + Vinorelbine 30 N/A
(463) 4 cycles
JBR10 A 1994-01 482 Cisplatin 50 + Vinorelbine 25 N/A
(482) 4 cycles
IALT] A2 1995-01 1001 Cisplatin (80, 100, or 120) + N/A
(1001) vindesine (3; weekly then twice
weekly);
3-4 cycles
IALT2 A2 1995-01 294 Cisplatin (80, 100, or 120), + N/A
(294) vinorelbine (30; weekly)
3-4 cycles
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BLT14"" 1995-01 136 Cisplatin 50 + Mitomycin 6 + N/A
(136) vinblastine 6
or
Cisplatin 80 + vindesine 6
3 cycles
BLT2A 1995-01 118 Cisplatin 50 + Mitomycin C 6 + N/A
(118) Ifosphamide 3
3 cycles
BLT3 A 1995-01 65 Cisplatin 50 + Mitomycin 6 + N/A
(65) Ifosphamide 3
3 cycles
CALGB 1996-2003 344 Carboplatin (6 mg/mL over 45-60 N/A
9633 A1 (344)  min) + Paclitaxel 200
4 cycles
Comparison 3 (Platinum + vinca alkaloid / etoposide)
GETCB 1982-86 267 Cisplatin 75 + Doxorubicin 40 + 60-65 /30-33
01CB82 AP (267) Vincristine 1.2 + After chemotherapy
Lomustine 80* alternating with
Cyclophosphamide 600
3 cycles
EORTC 1986-90 24 Cisplatin 100 + Vindesine 6 56/28
0886 rpuPlished (24) 4 cycles After 2 cycles
Concomitant for 2 cycles
Int 0115%""° 1991-97 488 Cisplatin 60 + Etoposide 120%*3 50.4 /28
(488) 4 cycles Concomitant
ALPI3 A 1994-99 470 Cisplatin 100 + Vindesine 3*2 +  50-54/25-27
(470) Mitomycin 8 After chemotherapy
3 cycles
ANITA3 A0 1994-00 377 Cisplatin 100 + Vinorelbine 30¥4  45-60/23-30
(377) 4 cycles After chemotherapy
BLT4 4" 1995-01 49 MIC: Cisplatin 50, Mitomycin 6,  40-60/ 15-30
(49) Ifosfamide 3 After chemotherapy
MYVP: Cisplatin 50, Mitomycin 6,
Vinblastine 6
CV: Cisplatin 80, Vindesine 3*2
NP: Cisplatin 80, Vinorelbine 30%2
3 cycles
IALT3-47"" 1995-01 572 Cisplatin 80, 100 or 120 + <60
(572) Vindesine 3*2 N=16 After chemotherapy
or Vinblastine 4*2 N=119
or Vinorelbine 30 weekly N=206
or Etoposid 30*%3 N=231
3 or 4 cycles
* Total dose
1. Wada H et al. West Japan Study Group for lung cancer surgery. Post-operative adjuvant chemotherapy

with PVM (cisplatin + vindesine + mitomycin c) and UFT (uracil and tegaful) in resected stage I-Il NSCLC
(non-small cell lung cancer): a randomised clinical trial. Eur J Cardiothorac Surg 1999; 15: 438—43.

Mineo TC, Ambrogi V, Corsaro V, Roselli M. Postoperative adjuvant therapy for stage IB non-small cell
lung cancer. Eur J Cardiothoracic Surg 2001; 20: 378—84.

Xu G, Rong T, Lin P. Adjuvant chemotherapy following radical surgery for non-small cell lung cancer: a
randomized study. Zhonghua Zhong Liu Za Zhi 1998; 20: 228-30.

Park JH, Lee C-T, Lee HW, Baek HJ, Zo JI, Shim YM. Postoperative adjuvant chemotherapy for stage |
non-small cell lung cancer. Eur J Cardiothorac Surg 2005; 27: 1086-91.

Park JH. Postoperative adjuvant therapy for stage IlIA non-small cell lung cancer. J Thorac Oncol 2007; 2
(suppl): S651.
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85-94.

Kato H, Ichinose Y, Ohta M, et al. A randomised trial of adjuvant chemotherapy with uracil-tegafur for
adenocarcinoma of the lung. N Engl J Med 2004; 350: 1713-21.

Scagliotti GV, Fossati R, Torri V, et al. Randomized study of adjuvant chemotherapy for completely
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Appendix A-2: Description of trials comparing radiotherapy vs. radiotherapy +
sequential chemotherapy or alternated radio-chemotherapy (comparison 4)
8 trials; 1458 patients

Trial Period Number of Drugs used and dose per cycle Radiotherapy dose
recruitment patients (mg/m?) (Gy) / fractions
(in surrogate
analysis)

Platinum + vinca alkaloid / etoposide

CALGB 84334%! 1984-87 180 Cisplatin 100 + Vinblastine 5 60 Gy, 2 Gy/f, 6-7TW
(180) 2 cycles ; neo-adjuvant
EORTC 08842 *** 1984-89 75 Cisplatin 100 + Vindesine 3 55 Gy, 20 f
(73) 2 cycles ; neo-adjuvant + alternated
CEBI 138 4** 1983-89 353 Cisplatin 100 + Cyclophosphamide 65 Gy, 26 £, 45 days
(353) 200 + Vindesine 1.5 + Lomustine /
CCNU 50
3 cycles (+ 3 cycles if no
progression) ; neo-adjuvant +
adjuvant
RTOG 8808 — 1989-92 326 Cisplatin 100 + Vinblastine 60 Gy, 2 Gy/f, 6W
ECOG 4588 “** (326) neo-adjuvant
BLT **: 1995-01 288 Cisplatin 50 + Mitomycin C 6 + not standardized,
BLT adjuvant 119 adjuvant, 169 Ifosfamide 3 followed local
BLT neoadjuvant neoad;. or Cisplatin 50 + Mitomycin C 6 + practice
(119 + 169) Vinblastine 6
or Cisplatin 80 + Vindesine 3
or Cisplatin 80 + Vinorelbine 30
3 cycles ; adjuvant or neo-adjuvant
GMMA Ankara 1995-96 30 Cisplatin 40 + Etoposide 200 + 36 Gy 12 f, split
1995 A6 (30) Ifosfamide 200 course 7 D free, 12.5
2 cycles ; neo-adjuvant Gy5f
Taxane Only
Tax SI009 > 1995-99 208 Docetaxel 100 Local treatment
(208) maximum of 3 cycles ; neo-adjuvant (surgery or RT)

decided at baseline
by the clinician

D: day; W: Week; f: fraction; ci: continuous infusion

Dillman R, Seagren S, Propert K et al. A randomised trial of induction chemotherapy plus high-dose
radiation versus radiation alone in stage Ill non-small cell lung cancer. N Engl J Med 1990; 323:940-5.

Planting A, Helle P, Drings P et al. A randomized study of high-dose split course radiotherapy preceeded
by high-dose chemotherapy versus high-dose radiotherapy only in locally advanced non-small cell lung
cancer. Ann Oncol 1996; 7:139-44.
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radiotherapy in nonresectable non-small cell lung cancer: First analysis of a randomized trial in 353
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Sause W, Kolesar P, Taylor IV S et al. Final results of phase Ill trial in regionally advanced unresectable
non-small cell lung cancer. Chest 2000; 117:358-64.

Fairlamb DJ, Gower N, Milroy R et al. The Big Lung Trial (BLT): determining the value of cisplatin-based
chemotherapy for all patients with non-small cell lung cancer (NSCLC). Preliminary results in the radical
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Appendix A-3: Description of trials comparing radiotherapy vs radiotherapy +
concomitant chemotherapy (comparison 5)
13 trials; 2255 patients

Trial Period of Number of Drugs used and dose per cycle Radiotherapy dose (Gy) /
recruitment patients (mg/m?) fractions
(in surrogate
analysis)
Platinum alone
EORTC 08844 A 1984-89 331 Arm 2 : Cisplatin 30 — 4 cycles 55Gy,20f,7W
(331) Arm 3: Cisplatin 6 daily x 20
PMCI 88 C091 *¥ 1989-95 208 Arm 3: Carboplatin 70 60 Gy, 30 f, 3 (tid) or 6 W
(197) Arm 4: Carboplatin 70
CALGB-ECOG *** 1991-94 282 Carboplatin 100 — 6 cycles 60 Gy, 30 f,6 W
(282)
NKB-CKVO 1994-98 160 Carboplatin 840 ci during 6 60 Gy, 30f,6 W
941143 (153) weeks
NPC IIIB 96-01"*7 1996-2003 584 Carboplatin 15 daily x 33 66 Gy, 33 f,6 W
(580) Induction CT in both arms
GMMA Ankara 1995 **° 1995-96 30 Cisplatin 6 daily 48.5Gy 171, sc
(28)
JCOG 981274%° 1999-01 46 Carboplatin 30 daily x 20 60 Gy, 30 f, 6 W
(46)
Platinum + Etoposide
Kragujevac 88 %7 1988-89 169 Carboplatin 100 + Etoposide 100  64.8 Gy, 54 f bid, 5.4 W
(169) Arm IT: Weekly
Arm III : 3 cycles
Kragujevac 90 *** 1990-91 131 Carboplatin 50 + Etoposide 50 69.6 Gy, 58 fbid, 5.8 W
(131)
NCCTG 90 24 51 %7 1992-93 74 Cisplatin 30 + Etoposide 100 60Gy : 40 f bid, 4 W sc
(1)
Platinium + Taxane
LAMP ACR 4274310 1998-2001 177 Carboplatin AUC2 + Paclitaxel 63 Gy, 34f, 7 W
(174) 45 mg/m? weekly
Induction CT in both arms
Taxane only
Uludag **"! 1996-2001 45 Paclitaxel 30-60 RT: 59.4 Gy, 1.8 Gy/f
(45) RT-CT: 63 Gy, 1.8 Gy/f
GMMA Ankara 97~ 1995-96 51 Paclitaxel 60 48.5Gy 171, sc
(48)

D: day, W: Week, f: fraction, ci: continuous infusion, sc: split course
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Appendix A-4: Description of trials comparing Radiotherapy + sequential chemotherapy
vs. radiotherapy + concomitant chemotherapy (comparison 6)
6 trials; 1201 patients

Trial Period of Number of Comments Randomised chemotherapy Radiotherapy
recruitment patients
(in surrogate
analysis)
Platinum based regimens
WILCG ! 1992-94 314 Unresectable Cisplatin 80 + Vindesine 3 + 56 Gy, 28
(313) stage 11T Mitomycin C 8
neoadjuvant vs
concomitant
RTOG 9410 1994-98 407 neoadjuvant vs  Cisplatin 100 + Vinblastine 5 60 Gy
Ad2 (407) concomitant 5 cycles
GLOT- 1996-2000 205 IITA N2, 1IIB Cisplatin 120 + Vinorelbine 30 66 Gy, 331, 6.5
GFPC NPC (202) neoadjuvant vs  versus \W
95-01 %3 concomitant+  Cisplatin 20 + Etoposide 50
adjuvant then Cisplatin 80+ Vinorelbine 30
EORTC 1999-2003 158 Inoperable 2 cycles : Cisplatin 75 + 66 Gy, 241,32 D
08972 A+* (158) stage L IL III  Gemcitabine 1250 — 2 cycles
neoadjuvant vs  versus
concomitant Cisplatin 6 daily
CALGB 1988-1989 91 Adjuvant vs Cisplatin 100 + Vinblastine 5 60 Gy, 2 Gy/f,
8831 A4S 1) concomitant 4 cycles 3\
Versus
Carboplatin 100 — 6 cycles
GMMA 1995-96 30 arm 2 vs 3 Cisplatin 40 + Etoposide 200 + 48.5Gy 171, sc
Ankara 1995 (30) neoadjuvant vs  Ifosfamide 200 — 2 cycles
A6 concomitant Vs
Cisplatin 6 daily

D: day, W: Week, f: fraction, sc: split course
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Furuse K, Fukuoka M, Kawahara M et al. Phase Ill study of concurrent versus sequential thoracic
radiotherapy in combination with mitomycin, vindesine, and cisplatin in unresectable stage Ill non-small
cell lung cancer. J Clin Oncol 1999; 17:2692-9.

Curran W, Scott C, Langer C et al. Long-term benefit is observed in a phase Ill comparison of sequential
versus concurrent chemo-radiation for patients with unresected stage |l NSCLC: RTOG 9410.
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Fournel P, Robinet G, Thomas P et al. Randomized Phase Il Trial of Sequential Chemoradiotherapy
Compared With Concurrent Chemoradiotherapy in Locally Advanced Non-Small-Cell Lung Cancer:
Groupe Lyon-Saint-Etienne d’Oncologie Thoracique-Groupe Francais de Pneumo-Cancérologie NPC 95-
01 Study. J Clin Oncol 2005; 23:5910-7.

Belderbos J, Uitterhoeve L, van Zandwijk N et al. on behalf of the EORTC LCG and RT Group.
Randomised trial of sequential versus concurrent chemo-radiotherapy in patients with inoperable non-
small cell lung cancer (EORTC 08972-22973). Eur J Cancer 2007; 43:114-21.

Clamon G, Herndon J, Eaton W et al. A feasibility study of extended chemotherapy for locally advanced
non-small cell lung cancer: a phase Il trial of Cancer and Leukemia Group B. Cancer Invest 1994; 12:273-
282.
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Appendix A-5: Description of trials comparing conventional
hyperfractionnated or accelerated radiotherapy (MAR-LC)

radiotherapy vs

10 trials and 2279 patients in EFS analysis; 8 trials and 1673 patients in LRF analysis

Trial Period of Number of Chemotherapy Randomised radiotherapy
recruitment patients
(in surrogate
analysis)
ECOG 3588 1989-1992 417 Cisplatin 60 mg/m?2 d1 Standard: 45 Gy /25 fr /5w
417 Etoposide 120 mg/m? d1,2,3 Experimental: 45 Gy /30 fr /3 w bid
EFS only) 4 cycles (3 w)
NCCTG 892052  1990-1996 268 Cisplatin 30 mg/m? d1,2,3 Standard: 50.4 Gy /28 fr/ 5.5 w
A2 (268) Etoposide 130 mg/m? d1,2,3 Experimental: 48 Gy /32 fr/ 5.5 w sc* bid
6 cyclest (4 w)
RTOG 8808- 1989-1992 326 None Standard: 60 Gy / 30 fr/ 6 w
ECOG 4588 > (326 EFS Experimental: 69.6 Gy / 58 fr / 6 w bid
325 LRF)
PMCI 88C091 1989-1995 101 None Standard: 60 Gy / 30 fr/ 6 w
A4 (101 EFS Experimental: 60 Gy / 30 fr / 3 w bid
97 LRF)
PMCI 88C091 1989-1995 107 Carboplatin 70 mg/m? d1-5 Standard: 60 Gy /30 fr/ 6 w
cT (107 EFS  + Carboplatin 70 mg/m? d29-33  Experimental: 60 Gy / 30 fr / 3 w bid
100 LRF)  in standard arm
CHART™” 1990-1995 563 None Standard: 60 Gy / 30 fr/ 6 w
(563 EFS Experimental: 54 Gy /36 fr/ 1.5 tid
517 LRF)
NCCTG 902451  1992-1993 74 None Standard: 60 Gy / 30 fr/ 6 w
A (74 EFS Experimental: 60 Gy / 40 fr / 6 w sct bid
71 LRF)
NCCTG 942452 1994-1999 246 Cisplatin 30 mg/m? d1-3;28-30  Standard: 60 Gy /30 fr/ 6 w
AT (246 EFS  Etoposide 100 mg/m? d1-3;28-  Experimental: 60 Gy / 40 fr / 6 w sct bid
237LRF) 30
ECOG 2597™%  1998-2001 119 Carboplatin AUC 6 d1 Standard: 64 Gy /32 fr /6.5 w
(119 Paclitaxel 225 mg/m? d1 Experimental: 57.6 Gy /36 fr/ 2.5 w tid
EFS only) 2 cyclesf (3 w)
Gliwice 20017 2001-2006 58 None Standard: 72 Gy / 40 fr/ 8 w
(58) Experimental: 72 Gy /40 fr/ 5.5 w

D: day, W: Week, fr: fraction, sc: split course, bid: RT given twice a day, tid: radiotherapy given three times a

day.

1. Turrisi AT, Kim K, Blum R, Sause WT, Livingston RB, Komaki R, Wagner H, Aisner S, Johnson DH. Twice-
daily compared with once-daily thoracic radiotherapy in limited small-cell lung cancer treated concurrently
with cisplatin and etoposide. N Engl J Med 1999; 340:265-271.

2. Schild SE, Bonner JA, Shanahan TG, Brooks BJ, Marks RS, Geyer SM, Hillman SL, Farr GH, Tazelaar
HD, Krook JE, Geoffroy FJ, Salim M, Arusell RM, Mailliard JA, Schaefer PL, Jett JR. Long-term results of a
phase Il trial comparing once-daily radiotherapy with twice-daily radiotherapy in limited-stage small-cell
lung cancer. Int J Radiat Oncol Biol Phys 2004; 59:943-951.

3. Sause WT, Kolesar P, Taylor S, Johnson D, Livingston R, Komaki R, Emami B, Curran W Jr, Byhardt R,
Dar AR, Turrisi A. Final results of phase lll trial in regionally advanced unresectable non-small cell lung
cancer: Radiation Therapy Oncology Group, Eastern Cooperative Oncology Group, and Southwest
Oncology Group. Chest 2000; 117:358-364.

4, Ball D, Bishop J, Smith J, O'Brien P, Davis S, Ryan G, Olver |, Toner G, Walker Q, Joseph D. A
randomised phase Ill study of accelerated or standard fraction radiotherapy with or without concurrent
carboplatin in inoperable non- small cell lung cancer: Final report of an Australian multi-centre trial.

Radiother Oncol 1999; 52:129-136.

20



Saunders M, Dische S, Barrett A, Harvey A, Griffiths G, Parmar M. Continuous, hyperfractionated,
accelerated radiotherapy (CHART) versus conventional radiotherapy in non-small cell lung cancer: Mature
data from the randomised multicentre trial. Radiother Oncol 1999; 52:137-148.

Bonner JA, McGinnis WL, Stella PJ, Marschke RF, Sloan JA, Shaw EG, Mailliard JA, Creagan ET, Ahuja
RK, Johnson PA. The possible advantage of hyperfractionated thoracic radiotherapy in the treatment of
locally advanced non-small cell lung cancer. Results of a North Central Cancer Treatment Group phase |l
study. Cancer 1998; 82:1037-1048.

Schild SE, Stella PJ, Geyer SM, Bonner JA, Marks RS, McGinnis WL, Goetz SP, Kuross SA, Mailliard JA,
Kugler JW, Shaefer PL, Rett JR. Phase lll trial comparing chemotherapy plus once-daily or twice-daily
radiotherapy in stage Il non-small-cell lung cancer. Int J Radiat Oncol Biol Phys 2002; 54:370-378.

Belani CP, Wang W, Johnson DH, Wagner H, Schiller J, Veeder M, Mehta M. Phase Il study of the
Eastern Cooperative Oncology Group (ECOG 2597): induction chemotherapy followed by either standard
thoracic radiotherapy or hyperfractionated accelerated radiotherapy for patients with unresectable stage
IlIA and B non-small-cell lung cancer. J Clin Oncol 2005; 23:3760-3767.

Zajusz A, Behrendt K, Nowicka E, Plewicki G, Gawkowska-Suwinska M, Giglok M, Smolska B. Early
results of continuous accelerated radiotherapy (CAIR) for LA-NSCLC patients. Radiother Oncol 2006;
81(Suppl 1):S386. [Poster]

21



