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ABREVIATIONS  

- NSCLC : Non-Small Cell Lung Cancer 

- OS : Overall survival 

- CT-RT: chemo-radiotherapy 

- TNM: Tumor, node, metastasis  

- IQR: interquartile range  

- ECOG : Eastern cooperative oncology group 

- PS: Performans status  

- HR: Hazard ratio 

- PFS : Progression-free survival  

- PD-L1 : programmed cell death protein ligand-1 

- CI : Confidence Interval  

- CNIL : Commission nationale de l’informatique et des libertés  
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Abstract 
 
Introduction: Stage III Non-Small Cell Lung Cancer (NSCLC) represents a 

heterogeneous population. Different treatment strategies are available including 

surgery, radiotherapy and chemotherapy often in combination. A big change and 

improvement in the therapeutic strategy of these patients came with the results of the 

PACIFIC trial. We aimed to compare the different treatment strategies in patients with 

stage III NSCLC inside our institution. 

Methods: All stage III NSCLC patients discussed during the weekly thoracic oncology 

multidisciplinary team meeting between January 2010 and January 2017 at the 

University Hospital Grenoble Alpes (France) were included. We both compared the 

patients’ overall survival (OS) according to treatment strategies and recorded the 
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strategy changes after the tumor board decision. Patients characteristics were 

compared according to the treatment received. 

Results: A total of 476 patients were identified. Of them, 34% were planned for surgery 

upfront, 19% were planned to receive chemo-radiotherapy (CT-RT) and 15% for 

neoadjuvant chemotherapy followed by surgery. Among patients initially planned to 

receive neoadjuvant chemotherapy followed by surgery (N=60) only 37 (62%) patients 

finally received a surgery. 

Median OS of the whole cohort was 21.3 months [IQR 25%-75%, 9.6-48.3]. Patients 

who received neoadjuvant chemotherapy followed by surgery had better survival than 

patients treated by CT-RT: 53.2 months [IQR 25%-75%, 16.1-87.3] versus 23.9 

months [IQR 25%-75%, 13.3-48.1]. Survival was slightly superior for patients treated 

by CT-RT upfront than those planned for neoadjuvant chemotherapy followed by 

surgery finally converted to CT-RT (concurrent or sequential): 23.9 months [IQR 25%-

75%, 13.3-48.1] versus 20.4 months [IQR 25%-75%, 10.8-36] respectively. 

Conclusion: Although patients with neo-adjuvant chemotherapy followed by surgery 

had a better survival than those treated with CT-RT, we reported that conversion from 

surgery to CT-RT shortened survival. These results confirm the importance of the 

tumor board in order to decide which is the best therapeutic strategy for patients with 

stage III disease. In borderline cases, an early assessment of the response to 

neoadjuvant treatment is necessary, in order to be able to switch to a CT-RT in case 

of inoperability and benefit from maintenance treatment with immunotherapy. 
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1.0 Introduction 
	
Stage III Non-Small Cell Lung Cancer (NSCLC) represents about one third of NSCLC 

all stages included (1). According to the 8th edition of the TNM classification for lung 

cancer (2), locally advanced NSCLC represents a heterogeneous population, in which 

we can distinguish stages IIIA, IIIB and IIIC depending to the loco regional extension 

of the disease. Different treatment strategies are available including surgery, 

radiotherapy and chemotherapy most often in combination (sequentially or 

concurrently). Because of this heterogeneity, this stage clearly needs even more than 

other a multidisciplinary discussion and approach. This approach is well recommended 

in international guidelines (3) . 

The standard of care for patients with good performance status (ECOG PS) and 

unresectable stage III NSCLC is a platinum-based doublet chemotherapy with 

concurrent radiotherapy (CT-RT). Indeed, concurrent CT-RT has shown superiority 

compared to the sequential approach in terms of overall survival (OS) (23.8% of 

patients alive at 3 years versus 18,1%, HR 0.84) and progression free survival (PFS) 

(HR 0.90; 95% CI, 0.79 to 1.01; P =0.07) (1).  

In a literature review Ramnath et al. highlighted the fact that neoadjuvant 

chemotherapy followed by surgery did not show a clear benefit in terms of OS 

compared to definitive CT-RT (4).  

The prognosis of stage III NSCLC remains poor with a median PFS of 8 months, and 

only 15% of patients alive at 5 years (1,5). 

A big change and improvement in the therapeutic strategy came  in 2017 with the 

results of the PACIFIC trial, that showed a clear benefit of adding durvalumab, an anti-

programmed cell death protein ligand-1 (anti-PD-L1) agent, after concurrent CT-RT 

(6). 
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The 24-months OS rate was 66.3% (95% CI, 61.7 to 70.4) in the durvalumab group, 

as compared to 55.6% (95% CI, 48.9 to 61.8) in the placebo one (two-sided P= 0.005). 

The median PFS was of 17.2 months in the durvalumab arm and 5.6 months in the 

placebo one (HR, 0.51;95% CI, 0.41-0.63) (7). 

Today the addition of durvalumab after concurrent CT-RT is the standard of care (in 

Europe, the European Medicines Agency required a PD-L1 expression of at least 1% 

following the results of an exploratory analysis).  

Given the recent changes and novelties in stage III disease, we decided to compare 

the different treatment strategies in patients with a stage III NSCLC inside our 

institution. 

 

2.0 Material and Methods  

 

2.1. Study design and patients 

This is a retrospective monocentric study. All stage III NSCLC patients discussed 

during the weekly thoracic oncology multidisciplinary team meeting between January 

2010 and January 2017 at the University Hospital Grenoble Alpes (France) were 

included. The TNM stages were based on the 7th TNM classification edition (8).  

An information letter was sent to each living patient, while we obtained an exemption 

from the obligation to inform deceased patients from the CNIL (the French data 

protection agency).  

Primary objective of this study was to compare the survival of patients who received 

surgery after neoadjuvant chemotherapy with those treated with concurrent or 

sequential CT- RT. 
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The secondary objectives were to record strategy changes, to assess the percentage 

of patients who benefited from surgery after neoadjuvant chemotherapy, to compare 

patients’ characteristics according to the treatments received. 

 

2.2. Data collection  

The following clinical data were collected at the time of diagnosis: gender, age, Eastern 

Cooperative Oncology Group (ECOG), performance status (PS) (9), smoking history, 

and cancer characteristics (histology, stage). TNM stages recorded were those at the 

time of multidisciplinary tumor board. Each treatment received (chemotherapy, 

radiotherapy and surgery) was reported. Follow-up was completed for all patients in 

January 2019. 

 

2.3 Statistical analysis  

Data were expressed as number and percentage for qualitative variables and median 

(and interquartile range [IQR]) for quantitative variables. Survivals were estimated by 

the Kaplan Meier method and compared by a log-rank test. All statistical analyses were 

performed using SAS 9.4 (SAS Institute, Cary, NC, USA). 
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3.0 Results 

3.1 Patients’ characteristics and planned treatment strategies 

 

A total number of 476 patients were identified (Figure 1); of these 65 were excluded. 

Patients were classified according to the planned or performed treatment.  

Patients’ characteristics are reported in Table 1: median age was 65 years [IQR 25%-

75%, 58–72], and 101 (25%) were women. The majority of patients had an 

adenocarcinoma (n=199, 48%) or a squamous cell histology (n=166, 41%). 

After initial discussion, about one third of patients (34%; n=141) were planned for a 

surgery upfront, 19% (n=78) for CT-RT (concurrent or sequential), 16% (n=63) for 

exclusive systemic treatment (chemotherapy or targeted therapy), 15% (n=60) for 

neoadjuvant chemotherapy followed by surgery, 11 % (n=45) for palliative cares, finally 

5% were planned for exclusive radiotherapy (n=24). 

 

3.2 Performed anticancer treatment 

 

Half of stage IIIA were treated by surgery upfront (n= 126/249, 51%) followed or not by 

adjuvant chemotherapy or adjuvant CT-RT. Stage IIIB were preferentially treated by 

CT-RT (n= 46; 28%) or systemic treatments (n= 47; 29%). 

For stage IIIB which benefited from an upfront surgery, the disease was clinically 

staged cT4N2 or because they were downstaged after mediastinoscopy (Table 1). 

Most of patients with neoadjuvant chemotherapy followed by surgery had a squamous 

cell carcinoma histology (n= 21; 57%). Two-thirds of patients treated by neoadjuvant 

chemotherapy followed by surgery were stage IIIA (n=25; 68%). 
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Few Stage IIIB received neoadjuvant chemotherapy followed by surgery (n=12, 7%), 

in most of cases the disease was clinically staged cT4N2 or because we observed a 

downstaging after the first cycles of neoadjuvant chemotherapy.   

Among patients planned for CT-RT, 5 did not receive radiotherapy due to worsening 

of clinical conditions contraindicating radiotherapy. After CT-RT, 4 patients finally 

received a surgery. Patients treated by CT-RT (N=69) were most stage IIIB (66%), and 

adenocarcinoma (N=39; 57%). 

After initial discussion, 60 patients (15%) were planned to receive neoadjuvant 

chemotherapy followed by surgery. Among them, only 37 (62%) patients finally 

benefited from surgery; the other patients were switched to CT-RT (N= 13) or an 

exclusive chemotherapy treatment (N= 10). 

Systemic treatments are reported in Table 2. Neoadjuvant treatment was preferentially 

a platinum/taxane-based chemotherapy. In case of concurrent CT-RT, the preferred 

choice was platinum doublet with vinorelbine (1). 

 

3.3 Reasons of changes in treatment strategy 

 

Among patients initially planned for neoadjuvant chemotherapy and finally switched to 

sequential or concurrent CT-RT (n=13), 9 were switched because of an unresectable 

disease (6 stable disease and 3 progressive disease after initial chemotherapy). For 

the last 4 patients, treatment strategy was changed because of a rapid loss of body 

weight and worsening of clinical condition making them ineligible for surgery. 

Among patients shifted for an exclusive chemotherapy treatment (N= 10), 3 presented 

a worsening of the PS, 3 a progressive disease after chemotherapy and 4 died 

prematurely. 



24 
 

 

3.4 Survival of patients 

 

Median follow-up of the cohort was 14.6 months [IQR 25%-75%, 7-25.5] and median 

OS of the entire cohort was 21.3 months [IQR 25%-75%, 9.6-48.3] (Table 3). 

The surgery upfront group had a median survival of 40.2 months (IQR 25%-75%, 21.7-

98.6). 

In our cohort patients planned for neoadjuvant chemotherapy followed by surgery had 

better survival than patients planned for CT-RT upfront, with a median OS of 53.2 

months [IQR 25%-75%, 16.1-87.3] and 23.9 months [IQR 25%-75%, 13.3-48.1], 

respectively. Survival was slightly superior for patients treated by CT-RT upfront than 

those planned for neoadjuvant chemotherapy followed by surgery and finally converted 

to CT-RT (concurrent or sequential), with a median OS of 23.9 months [IQR 25%-75%, 

13.3-48.1] and 20.4 months [IQR 25%-75%, 10.8-36], respectively. 

The 4 patients (5%) who received a surgery after CT-RT had a poor survival of 13.8 

months [IQR 25%-75% ,9.6-xx]. They quickly developed complications: 3 patients 

developed early brain metastasis (median time to progression 4,3 months ± 1) and one 

patient died from a post-operative complication ( haemorrhagic shock).  
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4.0 Discussion 

 

This population-based study evaluated the landscape of therapies used to treat stage 

III NSCLC. Only 8% (N= 32) of these stage III patients were treated with concurrent 

CT-RT. We reported that patients with stage III who could benefit from surgery had a 

better survival (40 months if surgery upfront or 53 months if surgery after neoadjuvant 

chemotherapy). Patients treated with CT- RT had an acceptable survival whether they 

were initially planned for neo-adjuvant chemotherapy (20 months) or for CT-RT (24 

months). Our population has quite similar characteristics to those reported in the 

PACIFIC study and other published series (6,10). 

The strengths of this study are the variety of data recorded, such as the ECOG PS at 

the time of tumor board or planed treatment strategies and treatment actually received. 

Furthermore, we were able to understand why the treatment changes were made. 

Finally, the number of patients is substantial despite the fact that this is single-center 

experience. Weaknesses of this study include the low number of patients in each group 

and the fact of being a single-center study, therefore, does not allow to compare 

different habits in the therapeutic approach of the disease limiting the generalizability 

of the results. 

Among patients planned for neoadjuvant chemotherapy followed by surgery, 38% did 

not receive it. Of the 13 switched patients, only 6 received a concomitant CT-RT and 

therefore potentially eligible for maintenance treatment with durvalumab (6). Finally, 

82 (20%) patients were treated with CT-RT in our study, 39% (N= 32) received 

concurrent and 61% (n=50) sequential treatment. Our data are comparable with a 

study published by Yusuf and al. (10) describing the treatments received in a 

population of NSCLC stage III, and showing that only 11.6% of patients received 
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concurrent CT-RT. In our cohort, survival of patients who benefited from CT-RT was 

lower than in the placebo arm of the PACIFIC trial (7), it is probably due to the absence 

of selection of the patients. 

 

In our cohort, patients who benefited from lung surgery had a better survival. It confirms 

that, when feasible, surgical treatment remains the only curative therapy, allowing a 

complete remission. The median survival of patients planned for CT-RT is a bit superior 

to patients planned for neoadjuvant chemotherapy followed by surgery who were then 

switched to CT-RT. We could ask ourselves if patients with inoperable disease at the 

first tumor board should not benefit directly from CT-RT followed by durvalumab. 

Although large tumors without mediastinal node are usually removed, the role of 

surgery in the treatment of patients with stage IIIA disease with mediastinal 

involvement (T1-3N2M0) is a perpetual topic with contradictory studies. When 

comparing surgery with CT-RT for stage IIIA-N2, such randomized controlled trials 

usually find no significant difference in OS. In a recent cumulative meta analyse, 

Pöttgen et al (11) evaluated surgery within multimodality treatment versus CT-RT in 

stage III NSCLC in general. This paper included 6 trials plus the ESPATUE (12) study, 

which also incorporate stage IIIA (N2) and stage IIIB (N3). In this study there was no 

OS difference between the two arms (HR 0.92 [95% CI 0.82-1.04], p=0.19). Albain et 

al. (13) reported a significant improvement in PFS with surgery  (median 12.8 versus 

10.5 months, HR 0.77) , OS was not significantly improved in the surgical arm (median 

23.6 vs 22.2 months, HR 0.87).  

In a recent Canadian study (14), the performance between surgery and CT-RT seems 

to be similar: median OS was 28.6 months for surgery versus 27 months for CT- RT.  
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This study highlights the importance of an early restaging (clinical and eventually 

pathological) and a multidisciplinary discussion before and after the neoadjuvant 

treatment in stage III NSCLC. Looking at the updated results of the PACIFIC trial (15) 

(36-month OS of 55% in the durvalumab arm versus 44% in the placebo arm), it is 

important not to miss the opportunity for patients to benefit durvalumab after CT-RT in 

case of contraindication of surgery. Furthermore, as survival in our surgically treated 

patients is a little higher than 36 months, we could ask if CT-RT followed by durvalumab 

is not better than surgery for stage III patients.   

All these discussions highlight the importance of multidisciplinary board. Friedman and 

al. showed that multidisciplinary team discussion for stage III NSCLC improve the 

pathological staging of the disease, a better overall survival compared to patients not 

discussed inside this meeting (16). If a multidisciplinary discussion has already shown 

its importance in terms of OS for the treatment decision in all stages (17–20) for stage 

III disease it seems to be even more fundamental. Therefore, coordination between 

the various professions involved (oncologist, radiotherapist and thoracic surgeon) is 

very important particularly for borderline patients with early re-evaluation, in order to 

respect the patient's timing and the good therapeutic approach.  
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5.0 Conclusions  

 

In our cohort, 8% (32/411) of the stage III NSCLC patients finally benefited from a 

concurrent CT-RT. There is a benefit in terms of survival for patients who have received 

surgery after neoadjuvant chemotherapy compared to patients who have received CT-

RT. However, those for whom neo-adjuvant chemotherapy was offered prior to surgery 

and who finally received RT-CT had a slightly lower survival than those for whom RT-

CT was initially offered. 

An early multi-disciplinary discussion for patients who cannot be operated therefore 

seems essential in order to offer them the most appropriate care plan. It is important 

to consider the possibility of using durvalumab after RT-CT which significantly 

improves patient survival. Upcoming studies comparing neoadjuvant chemotherapy 

followed by surgery versus CT-RT followed by immunotherapy might be interesting. 
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TABLES and FIGURES 

Figure 1: Planned and received treatments  
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Table 1: Characteristics of patients according to performed treatment. 

 

 Total 

(N=411) 

 Concurrent 

Chemoradiotherapy 

upfront (N=26) 

Sequential 

Chemoradiotherapy 

Upfront  (N=43) 

Neoadjuvant 

chemotherapy 

followed by 

surgery (N=37)  

Surgery 

Upfront 

(N=141)  

Female  101 (25) 5 (19) 12 (28) 8 (22) 41 (29) 

Age  65	[58	;	72] 58	[55	;	62] 65	[59	;	75] 59	[53	;	65] 64 [58 ; 71] 

Number of comorbidities     

0-1 183 (45) 14 (54) 22 (51) 27 (73) 63 (45) 

2-3 157  (38)                                                           8 ( 31) 16 (37) 7 (19) 54 (38) 

4-5 71    (17) 4 (15) 5 (12) 3 (8) 24 (17) 

Histology      

-Adenocarcinoma 199 (48) 14 (54) 25 (58) 13 ( 35) 80 (57) 

-Squamous cell 

carcinoma               

166 (41) 10 ( 38) 13 ( 30) 21 (57) 53 (38) 

-Other NSCLC                                        46 (11) 2 (8) 5 ( 12) 3 (8) 8 (6) 

ECOG-PS (MD, n= 18)     

-0 48 ( 11) 2 (8) 3 (9) 2 (5) 24 (18) 

-1 222 (54) 18 (69) 28 ( 73) 25 ( 68) 82 (63) 

-2 89 (22) 4 (16) 7 (18) 10 (27) 23 (18) 

-3/4 34 (8) 1(7) 0 (0) 0(0) 2 (2) 

Stage      

-Stage IIIA                                              249 (61) 5 (19) 18 (42) 25 (68) 126 (89) 

-Stage IIIB                                              162 (39) 21 (81) 25 (58) 12 (32)* 15 (11)** 

     

     

* Ct4N2: N=8; Ct2-3N3: down staging after the firsts cycles of chemotherapy allowing surgery: N=4  

**Ct4N2: N=5; CT1-2-3N3: down staging after mediastinoscopy N=6 or new TDM N=2; Ct3-4N3 without downstaging: N=2  

  

Data are expressed as median [IQR] for quantitative variables and as number (percentage) for qualitative variables. MD, 
missing data ; NSCLC, Non-small-cell lung carcinoma ; PS, performance status.  
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Table 2: Systemic treatment received 

 

 

Data were expressed as n (%) 

 

 
 
 
 
  

  
 

 
 
 

Treatment strategies 

Type of 
chemotherapy 

Exclusive 
systemic 
treatment 

Neoadjuvant 
chemotherapy 

Sequential 
chemoradiotherapy 

Concurrent 
chemoradiotherapy 

 
Platinum doublet 

with Paclitaxel 
 

25 (37%) 6 (10%) 16 (37%) 0 (0%) 

Platinum doublet 
with Pemetrexed 

 
13 (19%) 4 (6%) 10 (23%) 2 (8%) 

Platinum doublet 
with etoposide 

 
3 (4%) 1 (2%) 0 (0%) 0 (0%) 

Platinum doublet 
with 

Vinorelbine 
 

3 (4%) 9 (15%) 11 (26%) 23 (92%) 

Platinum doublet 
with 

Gemcitabine 
 

8 (12%) 9 (15%) 2 (5%) 0 (0%) 

Platinum doublet  
with 

Docetaxel 
 

12 (18%) 31 (52%) 4 (9%) 0 (0%) 

Targeted 
therapies 4 (6%) 0 (0%) 0 (0%) 0 (0%) 
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Table 3: Treatment Received and survival  
 

 
 
 
 
 
 
  

 N=411 Death  Median OS 

( Months) 

Total  411 294 (71)                    21.3 [9.6-48.3] 

Surgery Upfront  141 (34)  77 (55)   40.2 [21.7-98.6] 

Chemoradiotherapy upfront 73 (17) 60 (82) 23.9 [13.3-48.1] 

- Concurrent                 26 (35)        20 (80) 19.8 [12.7-48.1] 

- Sequential                                                                                                     43 (60)         36 (84)          25.2 [14.3-50.6] 

- Followed by surgery                                                                                     4 (5)              3 (75) 13.8 [9.6-xx .] 

Planned for neoadjuvant chemotherapy 
followed by surgery 

60 (15)         39 (65)   23 [13.2-87.4] 

- Neoadjuvant chemotherapy followed by 
surgery 

37 (62)          19 (51)          53.3 [16.1-87.3] 

-switched for chemoradiotherapy 
(concurrent/sequential) 

13 (22)(6/7) 10 ( 83)         20.4 [10.8-36] 

-switched for exclusive chemotherapy  10 (16)           9 ( 90)            9.7 [6.2-16.4] 

Exclusive radiotherapy 24 (6)              22 (92)          12.8 [5.7-21.7] 

Exclusive systemic treatment (chemotherapy 
or targeted therapy)  

68 (17) 59 (87) 11.6 [7.2-21.1] 

Exclusive palliative care  45 (11) 37 (82) 4.5 [1.6-9.7] 
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Figure 2:  Survival curve according to treatment received. 
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