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Combined Modality Rationale

Surgical Survival
Stage 5 yr (%)

IA T1NOMO 67
IB T2NOMO 57

IIA T1N1MO 55IIA T1N1MO 55

IIB T2N1MO 39
T3NOMO 38

IIIA T3N1MO 25
T1-3N2MO 23

Mountain 1997; Feld 1984; Pairolero 1984; Martini 1 980; Thomas 1990

Combined Modality Rationale

Survival Relapse (%)
5 yr (%) Local Distant

10 15
10 30

12 40

15 60

Mountain 1997; Feld 1984; Pairolero 1984; Martini 1 980; Thomas 1990



Randomized Trials 
n

Roth CEP + Surgery 28
Surgery 32

Rosell MIP + Surgery 30
Surgery 30

Zhou Chemo + Surgery 414
Surgery 310

Pass EP + Surgery 13
Surgery 14

Nagai VdP + Surgery 31
Surgery 31

Lung Cancer 1998; Lung Cancer 1999; Lung Cancer 200 3; Ann TS 1992; JTCVS 2003

Randomized Trials Stage IIIA
Median 5 yrs

21 mo 36%
14 mo 15%

22 mo 17%
10 mo 0%

414 NR 34%
310 NR 24%

29 mo 46% - 2 yr
16 mo 21% - 2 yr

17 mo 10%
16 mo 22%

Lung Cancer 1998; Lung Cancer 1999; Lung Cancer 200 3; Ann TS 1992; JTCVS 2003
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Background

¨ Clinical stage T2N0, T1
5-yr survival: 38% - 9% 

¨ When study designed, phase III trials 

supported preop but not adjuvant therapysupported preop but not adjuvant therapy

¨ Large phase II trial found preoperative 

paclitaxel/carboplatin feasible, encouraging 

survival

Mountain Chest 1997, Pisters JTCVS 2000Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Background

Clinical stage T2N0, T1 -2N1, T3N0-1
9% 

When study designed, phase III trials 

supported preop but not adjuvant therapy

S9900

supported preop but not adjuvant therapy

Large phase II trial found preoperative 

paclitaxel/carboplatin feasible, encouraging 

2005;23(16S). Abstract 7012. 



S9900 Study Design
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x 3 cycles
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• Clinical stage T2N0, T1
• Mediastinoscopy if LN > 1 cm on CT
• Stratification: IB/IIA vs IIB/IIIA

S9900 Study Design

PACLITAXEL
CARBOPLATIN

x 3 cycles
SURGERY

SURGERY

Clinical stage T2N0, T1 -2N1, T3N0-1
Mediastinoscopy if LN > 1 cm on CT
Stratification: IB/IIA vs IIB/IIIA



Accrual

¨ Initial Plan : 600 pts

¨ Start : October 1999

¨ Closed : July 2004, based on adjuvant data

¨ Final accrual : 354 pts; 18 ineligible

Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Accrual S9900

Closed : July 2004, based on adjuvant data

Final accrual : 354 pts; 18 ineligible

2005;23(16S). Abstract 7012. 



Patient Characteristics

 Preop PCb

Number  

Median Age (Range) 65 (38

Male 
Female 

Clinical Stage  Clinical Stage  
    IB/IIA 
    IIB/IIIA 
Histology 
    Squamous cell ca 
    Adenocarcinoma 
    NOS     
    Large cell ca 

 

 

Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Patient Characteristics S9900

Preop PCb  Surgery only 

169 167 

65 (38-83) 64 (36-82) 

64% 
36% 

68% 
32% 

   
67% 
33% 

 
68% 
32% 

 
34% 
31% 
29% 
6% 

 
42% 
33% 
23% 
2% 

2005;23(16S). Abstract 7012. 



Induction Chemotherapy Compliance
n=169

Completed 3 Cycles

Less than 3 Cycles
     Adverse Effects     Adverse Effects
     Refusal 
     Progression  
     Death 
     Other 
 

Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Induction Chemotherapy Compliance
n=169

S9900

Completed 3 Cycles  79% 

Less than 3 Cycles  
     Adverse Effects  

 
8%      Adverse Effects  

 

8% 
4% 
3% 
2% 
5% 

2005;23(16S). Abstract 7012. 



Induction Chemotherapy Response
n=169

Complete Response

Partial ResponsePartial Response

Stable Disease

Progression

Assessment Inadequate
Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Induction Chemotherapy Response
n=169

S9900

Complete Response 3%

38%
41%

38%

43%

7%

Assessment Inadequate 9%
2005;23(16S). Abstract 7012. 



Surgical Results

 Preop PCb

Number 169

Explored 89%

Pneumonectomy 16%

Lobectomy 68%

Wedge/Segment 5%

No resection 3%

Complete 
Resection 

94%
 

Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Surgical Results S9900

Preop PCb Surgery only 

169 167 

89% 95% 

16% 16% 

68% 68% 

5% 11% 

3% 4% 

94% 89% p=0.10

2005;23(16S). Abstract 7012. 



Postoperative Deaths

Preop Chemo Arm

� n=169

� 7 deaths

� Lobectomy

3/102 (3%)

� Pneumonectomy 

4/24 (17%)

Pisters K, et al. J Clin Oncol. 2005;23(16S). Abstract 7012. 

Postoperative Deaths S9900

Surgery Alone Arm 

� n=167

� 4 deaths

� Lobectomy 

4/108 (4%)

� Pneumonectomy

0/25

2005;23(16S). Abstract 7012. 



Progression- Free Survival by Treatment Arm
05/17/07, median F/U 53 mo

60%

80%

100%

HR=0.77 [0.59-1.02], p=0.07
0%

20%

40%

0 24 48
Months After Registration

Pisters K, et al. J Clin Oncol. 2007;25(18S). Abstract 7520. 

Free Survival by Treatment Arm
05/17/07, median F/U 53 mo

 Median 3 yr 5 yr 

Preop 33 mos  47% 42% 

Control  21 mos 38% 32% 
 

 

1.02], p=0.07

48 72 96
Months After Registration

2007;25(18S). Abstract 7520. 



Overall Survival by Treatment Arm 
05/17/07, median F/U 53 mo

60%

80%

100%

HR=0.81 [0.60-1.10], p=0.19

0%

20%

40%

0 24 48
Months After Registration

Pisters K, et al. J Clin Oncol. 2007;25(18S). Abstract 7520. 

 Median  3 yr 5 yr 

Preop 75 mos  62% 50% 

Control  46 mos   57% 43% 
 

 

Overall Survival by Treatment Arm 
05/17/07, median F/U 53 mo

1.10], p=0.19

48 72 96
Months After Registration

2007;25(18S). Abstract 7520. 



IFCT-I, Depierre Study Design
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• Clinical stage T2N0, II, IIIA
• pT3, pN2, R1/R2 : PORT

Depierre A, et al. J Clin Oncol. 2002;20:247-253. 

I, Depierre Study Design

Mito/Ifos/Cisplatin
x 2 cycles

(+ 2 if response)
SURGERY

SURGERY

Clinical stage T2N0, II, IIIA
pT3, pN2, R1/R2 : PORT



Patient Characteristics 

 Preop 

Number  

Median Age (Range) 60  (3

Male 
Female Female 
Clinical Stage 
    IB 
    II 
    IIIA 
Histology 
    Squamous cell ca 
    Adenocarcinoma 
    Large cell ca 

 

 Depierre A, et al. J Clin Oncol. 2002;20:247-253. 

Patient Characteristics - Depierre S9900

Preop MIP Surgery only 

179 176 

 (37-73) 61 (37-75) 

93% 
 7% 

94% 
6%  7% 6% 

 
35% 
14% 
51% 

 
39% 
18% 
43% 

 
72% 
17% 
11% 

 
76% 
17% 
7% 



Chemotherapy Compliance 
n=179

Completed 2 Cycles

Refused all chemo  

Completed 1 cycle  Completed 1 cycle  
     Gr 4 ANC 
     POD 
     Pneumonia 
     Gr 4 Plt 
     Death –  hemoptysis
     Refusal 
 

Depierre A, et al. J Clin Oncol. 2002;20:247-253. 

Chemotherapy Compliance - Depierre
n=179

S9900

Completed 2 Cycles  169 (90%) 

 3 

 

 hemoptysis  

 
6 
4 
2 
1 
1 
1 



Surgical Results 

 Preop MIP

Number 179

Explored 93%

Pneumonectomy 52%

Lobectomy 46%

No resection 2%

Complete 
Resection 

92%
 

Note:  All pts underwent mediastinal LN sampling/dissectionDepierre A, et al. J Clin Oncol. 2002;20:247-253. 

Surgical Results - Depierre S9900

Preop MIP Surgery only 

179 176 

93% 97% 

52% 57% 

46% 40% 

2% 3% 

92% 86% 

Note:  All pts underwent mediastinal LN sampling/dissection



Postoperative Deaths 

Preop Chemo Arm

� n=176

� 16 deaths

� Bronchial fistula 

Empyema 

Pneumonia

Other

Depierre A, et al. J Clin Oncol. 2002;20:247-253. 

Postoperative Deaths - Depierre S9900

Surgery Alone Arm 

� n=179

� 9 deaths

� Pneumonia

PE

Other

p=0.16



Overall Survival 

Surgery
Chemo-Surgery

Overall Survival - Depierre



Overall Survival 

Chemo/Surg N0

Chemo/Surg N2

Overall Survival - Depierre

Chemo/Surg N0-1

Surgery N0-1

Chemo/Surg N2 Surgery N2



Trial design – LU22

3 x cisplatin
chemotherapy followed by 

NSCLC Stage I, II, III

Surgery chemotherapy followed by 
surgery

Surgery

Clinician’s choice of chemotherapy regimen on a patient
patient basis, BEFORE randomisation

MVP, MIP, VnP, GP, PacCb, DocCb

Gilligan D, et al. Lancet. 2007;369:1929-1937.

3 x cisplatin-based 
chemotherapy followed by 

• Untreated NSCLC
• Any sex, age>18
• No distant metastases
• Fit for chemotherapy 

and surgery
• WHO PS 0-2

chemotherapy followed by 
surgery

Clinician’s choice of chemotherapy regimen on a patient-by-
patient basis, BEFORE randomisation

MVP, MIP, VnP, GP, PacCb, DocCb



Patient Characteristics 

 Preop Chemo

Number  

Median Age (Range) 62 (37

Male 
Female Female 
Clinical Stage 
    I 
    II 
    III 
Histology 
    Squamous cell ca 
    Adenocarcinoma 
    NOS     

 

 Gilligan D, et al. Lancet. 2007;369:1929-1937.

Patient Characteristics – LU22 S9900

Preop Chemo  Surgery only 

258 261 

62 (37-77) 63 (25-79) 

72% 
28% 

72% 
28% 28% 28% 

 
64% 
28% 
8% 

 
59% 
35% 
6% 

 
51% 
26% 
23% 

 
48% 
27% 
95% 



Chemotherapy – LU22

Chemotherapy received
All 3 cycles
2 cycles
1 cycle
No chemotherapy

Response (in patients receiving 1+ cycle)

Complete response
Partial response
Stable disease
Progression
Not assessed

Gilligan D, et al. Lancet. 2007;369:1929-1937.

75%
14%
7%
4%

Response (in patients receiving 1+ cycle)

4%
45%
28%
2%

21%



Surgical Results 

 Preop Chemo

Number 253

Explored 231

Pneumonectomy 23%

Lobectomy 56%

Other 2%

R0 81%

R1/R2 10%
 

Note:  All pts underwent mediastinal LN sampling/dissectionGilligan D, et al. Lancet. 2007;369:1929-1937.

Surgical Results – LU22 S9900

Preop Chemo Surgery only 

253 167 

231 158 

23% 28% 

56% 50% 

2% 1% 

81% 79% 

10% 14% 

Note:  All pts underwent mediastinal LN sampling/dissection



Progression Free Survival – LU22
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Years from randomisation

S

CT-S

152

147

Gilligan D, et al. Lancet. 2007;369:1929-1937.

LU22

Log-rank p-value = 0.7415

Total

261

S CT-S

year PFS 52% 53%

91 48 31

89 49 24

3 4 5
Years from randomisation

261

258

HR 0.96 (95% CI 0.77-1.21) 
p= 0.74



Overall Survival – LU22
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Log-rank p-value = 0.8600

Total

261

S CT-S

year OS 45% 44%

114 65 39

113 64 31

3 4 5
Years from randomisation

261

258 HR 1.02 (95% CI 0.80-1.31)

p= 0.86



ChEST Study Design
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x 3 cycles
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SURGERY

• Clinical stage T2N0, T1
• Stratification: IB/IIA vs IIB/IIIA

Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

ChEST Study Design

Gemcitabine
Cisplatin
x 3 cycles

SURGERY

SURGERY

Clinical stage T2N0, T1 -2N1, T3N0-1
Stratification: IB/IIA vs IIB/IIIA

2008;26(May 20 suppl). Abstract 7508.



Accrual 

¨ Initial Plan : 700 pts

¨ Start : September 2000

¨ Closed : December 2004 b/c of adjuvant data

¨ Final accrual : 270 pts

Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Accrual - ChEST

Start : September 2000

S9900

Closed : December 2004 b/c of adjuvant data

2008;26(May 20 suppl). Abstract 7508.



Patient Characteristics 

 Preop 

Number  

Median Age (Range) 61  (38

Male 
Female Female 

Clinical Stage 
    IB/IIA 
    IIB/IIIA 
Histology 
    Squamous cell ca 
    Adenocarcinoma 
    NOS     
    Large cell ca 

 

 
Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Patient Characteristics - ChEST S9900

Preop GP Surgery only 

129 141 

 (38-76) 63 (38-80) 

78% 
22% 

89% 
11% 22% 11% 

 
49% 
51% 

 
55% 
45% 

 
37% 
33% 
24% 
5% 

 
45% 
30% 
21% 
4% 

2008;26(May 20 suppl). Abstract 7508.



Chemotherapy Compliance 
n=129

Completed 3 cycles

Completed 2 cycles

Completed 1 cycle

Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Chemotherapy Compliance - ChEST
n=129

S9900

86%

95%

100%

2008;26(May 20 suppl). Abstract 7508.



Chemotherapy Response 
n=127

Complete Response

Partial Response  Partial Response  

Stable Disease 

Progression 

Assessment Inadequate

 
 

Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Chemotherapy Response - ChEST
n=127

S9900

Complete Response  3% 

32% 
35%

32% 

43% 

6% 

Assessment Inadequate  16% 
2008;26(May 20 suppl). Abstract 7508.



Surgical Results 

 Preop 

Number 129

Explored 85

Pneumonectomy 10Pneumonectomy 10

Lobectomy 55

Bilobectomy 9%

Other 12%
 

Note:  All pts underwent mediastinal LN sampling/dissectionScagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Surgical Results - ChEST S9900

Preop GP Surgery only 

129 141 

5% 96% 

10% 24% 10% 24% 

55% 49% 

9% 8% 

12% 16% 

Note:  All pts underwent mediastinal LN sampling/dissection2008;26(May 20 suppl). Abstract 7508.



Median PFS yrs           2.9                4.0
3-yr PFS                       48%              53%
Log rank p=0.109

Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Median PFS yrs           2.9                4.0
yr PFS                       48%              53%

2008;26(May 20 suppl). Abstract 7508.



Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.2008;26(May 20 suppl). Abstract 7508.



Median OS yrs          4.8               NR
3 yr OS                      60%             67%
Log rank p= 0.053

Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.

Median OS yrs          4.8               NR
3 yr OS                      60%             67%

2008;26(May 20 suppl). Abstract 7508.



Scagliotti GV, et al. J Clin Oncol. 2008;26(May 20 suppl). Abstract 7508.2008;26(May 20 suppl). Abstract 7508.



Induction Chemotherapy Meta
Berghmans

No. of trials 6

No. of Pts 590

Hazard Ratio 0.66
(0.48 – 0.93)

Trials Dautzenberg
Rosell
Roth
DePierre
Nagai
Pass

Lung Cancer 2005; JTO 2006

Induction Chemotherapy Meta -Analyses
Berghmans Burdett

7

988

0.93)
0.82

(0.69 – 0.97) LU22-worse
Dautzenberg Dautzenberg

Rosell
Roth
DePierre
Nagai
Sorensen
Pisters

LU22-worse
ChEST - better



Docetaxel 75mg/m 2 + Cisplatin 75mg/m 2

+ Bevacizumab 15 mg/kg all q3 weeks

Squamous cell and/or large central tumor (n=20)
Non Squamous cell (not central)

(n=60)

Resectable NSCLC Stage IB

BEACON Trial
BEvacizumab, and Chemotherapy for 

+ Bevacizumab 15 mg/kg all q3 weeks

Bevacizumab 15 mg/kg q3 weeks  x 1 year

Surgical resection > 28 days after last treatment 

CT chest: if > 10% reduction by WHO criteria 
2 more cycles of therapy 

After 2 cycles

Docetaxel 75mg/m 2 + Cisplatin 75 mg/m 2

Both q3 weeks

Squamous cell and/or large central tumor (n=20)

Resectable NSCLC Stage IB -IIIA

BEACON Trial
hemotherapy for Operable NSCLC

Both q3 weeks

Bevacizumab 15 mg/kg q3 weeks  x 1 year

28 days after last treatment 

10% reduction by WHO criteria 
2 more cycles of therapy 

POD or < 10% 
reduction by WHO 

criteria: remove from 
study

After 2 cycles



Resectable NSCLC Stage IB
Adenocarcinoma with <15 pack- year smoker and/or features of BAC

Erlotinib 150 mg po daily for 3 weeks

ECON Trial
Erlotinib and Chemotherapy

Volumetric CT

Docetaxel 75 mg/m 2 + Cisplatin 75 mg/m
+ Erlotinib 150 mg po daily for 2 cycles

Surgery

Erlotinib 150mg po daily post -

2 more cycles: Docetaxel + Cisplatin + daily Erloti nib

Volumetric CT

Resectable NSCLC Stage IB -IIIA:  
year smoker and/or features of BAC

Erlotinib 150 mg po daily for 3 weeks

ECON Trial
hemotherapy for Operable NSCLC

POD or < 10% reduction by WHO 
criteria: consider surgeryVolumetric CT

+ Cisplatin 75 mg/m 2 q3 weeks
+ Erlotinib 150 mg po daily for 2 cycles

Surgery

-operative treatment x 2 years

2 more cycles: Docetaxel + Cisplatin + daily Erloti nib

Volumetric CT POD or < 10% reduction by WHO 
criteria: consider surgery



Preoperative vs. Postoperative

¨ Phase III trial failed to accrue

¨ Which sequence treats more patients?
¨ Induction: 100% chemo, > 85% surgery
¨ Adjuvant:  100% surgery, ? 70% chemotherapy¨ Adjuvant:  100% surgery, ? 70% chemotherapy

¨ Induction setting provides unique window 
for study
¨ Assess response
¨ Study biology of disease and treatment effects

Preoperative vs. Postoperative

Phase III trial failed to accrue

Which sequence treats more patients?
Induction: 100% chemo, > 85% surgery
Adjuvant:  100% surgery, ? 70% chemotherapy

S9900

Adjuvant:  100% surgery, ? 70% chemotherapy

Induction setting provides unique window 

Study biology of disease and treatment effects



Operable
NSCLC

Biologic(s)
Cytotoxic(s)

Both

Preoperative Chemotherapy Trial Design

Clinical Activity
Microarray

Serum markers
Biologic correlates

1.  Pathologic response correlation with TTP and OS
2.  Responders - identification of markers of sensitivity (eg EGFR m utn)
3.  “Winner” regimen could be exported to met disea se or phase III trials

Clinical Features:
Smoking history
Cavitation
Location

Surgery
Endpoints:

Preoperative Chemotherapy Trial Design

Adjuvant
Therapy

Endpoints:
Path Response
Biologic endpoint

1.  Pathologic response correlation with TTP and OS
identification of markers of sensitivity (eg EGFR m utn)

3.  “Winner” regimen could be exported to met disea se or phase III trials



Conclusions
¨ The majority of randomized trials suggest a 

benefit for induction chemotherapy in early 
stage NSCLC

¨ Abstracted meta -analy¨ Abstracted meta -analy
preoperative chemotherapy in early stage 
NSCLC

¨ At present, stronger evidence exists for 
postoperative administration of 
chemotherapy 

Conclusions
The majority of randomized trials suggest a 
benefit for induction chemotherapy in early 

alyses support the role of 

S9900

alyses support the role of 
preoperative chemotherapy in early stage 

At present, stronger evidence exists for 
postoperative administration of 


